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GLOSSARY 
 
Duggag     :  Pieces of wood with special length and width fixed barried  
                   erratically on the ground to form the skeleton of the lower part         
                   of the local houses. 
 
Gottia : It is a local round building with a round concave roof. 
                    usually constructed from trees, tree branches, and grasses, but 
                    sometimes the lower part is built from mud. It is closed from all  
                    sides with the exception of the door. 
 
Habil         :  Combretum spp. Trees. 
 
Higleg    :Balanites aegyptiaca trees 
 
Kornok : It is a local rectangular building with rectangular roof, usually 
                    made from  trees, branches and grass. Usually open at least  
                    from two sides 
 
Korki  : The wood that form the skeleton of the roof. 
 
Mirig  :  It is the piece of wood that located in the centre of the roof  
                     from which other pieces of the wood (Korki) stretched to all  
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Neem  :  Azadirakhta indica trees 
 
Rakoba :  It is either rectangular or square shape building made from 
                     trees, branches and grass nd in most cases open from three 
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Sareef :  It is the outer fence around the house and usually  formed of  
                     erected partial burried pieces of wood upon which special 
                     kind of grasses fixed and sawing together 
 
Shib'a  :  Supporting poles for the roof usually in the middle of the  
                     Building. 
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Abstract 
 
     The research study is planned to address this problem by means 
of exploring the relationship between the local community and the 
natural resources in the study area. The main objective is to adopt a 
management approach following the biosphere reserve concept.  
        
     The methodology   used for the research included: 
       
    1) Social Survey: using questionnaires, P R A, and secondary data. 
    2)   Inventory Survey: using survey lines extended 4.8 KM 
running from river bank to Dhahra and locating 12 sample   plots 
(each 2 hectares) along each survey line for vegetation 
measurement.     
    3) Related Literature Review. 
 
     According to the analysis of compiled data it is clear that local 
people in the study area completely rely on natural resources of the 
park. The distance covered for collection of wood increases yearly 
and now community members have to go 5-7 kilometers to collect 
the suitable trees for construction  purposes .Also distance of 2-4 
kilometers should be covered to collect fuel wood .  
 
     Regarding the tree stocking in the study area  it is clear that there 
is considerable  variation between sector I (Near the villages ) which 
average about 4000 tree per sector compared to that far away (sector 
3)which average about 6/000 trees per sector . 
 
    Acacia seyal (97%), Balanite  aegyptiaca (74.2%) and 
Compretum species (74.2%) are the most preferable trees to the 
community and they are highly consumed in the study area.  
 
    Most of the settlers tend to rear animals mainly to support their 
food security and to guarantee diversification of diets .For wildlife, 
 XVII
the majority of respondent (81,8%) indicated the decreasing of the 
wildlife population mainly due to human activities (66.7%), and due 
to the same reason,  95.4% assure that the range land condition was 
much better in the past.  
 
     Shifting cultivation is the only applicable method of cultivation 
adopted by the settlers (100%). 77.3% of the respondents stated that 
they follow crop rotation and no fallow period which means 
intensive cultivation method. 
 
     Some high palatable grasses has been mentioned by respondents 
as declined or disappeared species and some new unpalatable 
species colonized the study area  
   
     The main factor threatening the existence of the local 
communities are the lack of education (71.2%), lack of health 
services (50%) addition to lack of adequate  drinking water (36,4%).  
 
     However, settlement with it’s Negative impact in the study, area 
was became a reality and accordingly, the main recommendation of 
this study is the managing of the study area on participatory manner, 
to involve different stake holders with an immediate objective to 
revise the policy adopted now and to adopt an active and practiced 
community based natural resources management, in order to 
promote conservation of the park and sustainable use of the natural 
resources in the study area.   
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             ﺧﻼﺻﺔ اﻟﺒﺤﺚ       
 
ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺘﺤﺎﻭل ﺍﺴﺘﻜﺸﺎﻑ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻭﺍﻟﻤـﻭﺍﺭﺩ ﺍﻟﻁﺒﻴﻌﻴـﺔ       
ﻟﻤﺤﻴﻁ ﺍﻟﺤﻴﻭﻱ ﺩﺍﺨل ﻤﻨﻁﻘـﺔ ﺒﺎﻟﻤﺤﻴﻤﻴﺔ ﺍﻟﻬﺩﻑ ﻤﻥ ﺫﻟﻙ ﻤﺤﺎﻭﻟﺔ ﺘﻁﺒﻴﻕ ﻤﻔﻬﻭﻡ ﻤﺤﻤﻴﺎﺕ ﺍ 
 ﺍﻟﺩﺭﺍﺴﺔ
       -: ﻊ ﻭﺘﺤﻠﻴل ﺍﻟﻤﻌﻠﻭﻤﺎﺕ ﺘﻤﺜﻠﺕ ﻓﻲ ﻟﻁﺭﻕ ﺍﻟﺘﻲ ﺍﺴﺘﺨﺩﻤﺕ  ﻟﺠﻤ  
ﺘﻤﺎﻋﻲ ﺇﺴﺘﺨﺩﻤﺕ ﻓﻴﻪ ﺍﻹﺴﺘﺒﻴﺎﻨﺎﺕ ﺍﻟﻤﻌﺭﻭﻓﺔ ﻭﺍﻟﻤﻼﺤﻅﺎﺕ ﺍﻟﺸﺨﺼﻴﺔ ﻟﻠﺒﺎﺤـﺙ ﺍﻟﻤﺴﺢ ﺍﻹﺠ  - 1
 .ﺒﺎﻻﻀﺎﻓﺔ ﻟﻤﺎ ﻜﺘﺏ ﻭﻨﺸﺭ ﻋﻥ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﺒﻬﺎ
ﻤﺴﺘﺨﺩﻤﻴﻥ ﺨﻁـﻭﻁ (  ﺤﺸﺎﺌﺵ - ﺸﺠﻴﺭﺍﺕ -ﺃﺸﺠﺎﺭ) ﺍﻟﺠﺭﺩ ﺍﻹﺴﺘﻜﺸﺎﻓﻲ ﻟﻠﻤﻭﺍﺭﺩ ﺍﻟﻐﺎﺒﻴﺔ  - 2
 ﻜﻴﻠﻭ ﻤﺘـﺭ ﻭﺨﻁـﻭﻁ ﺍﻟﻤـﺴﺢ 02ﺍﻟﻤﺴﺢ ﺍﻟﻤﺘﻤﺜﻠﺔ ﻓﻲ ﺍﻟﺨﻁ ﺍﻟﻘﺎﻋﺩﻱ ﻭﺍﻟﻤﻤﺘﺩ ﻋﻠﻰ ﻁﻭل 
 ﻋﻴﻨﺔ ﺘﺼﻤﻴﻤﻴﺔ ﺒﻤـﺴﺎﺤﺔ 21 ﻜﻴﻠﻭ ﻤﺘﺭ ﻭﻤﻥ ﺜﻡ ﺇﻨﺸﺎﺀ 8.4ﺴﺎﻗﻁﺔ ﻋﻠﻴﻪ ﻭﺍﻟﻤﻤﺘﺩﺓ ﺒﻁﻭل ﺍﻟ
 . ﻫﻜﺘﺎﺭ ﻋﻠﻰ ﻜل ﺨﻁ ﻤﺴﺎﺤﻲ2
 .ﻤﺎ ﻜﺘﺏ ﺃﻭ ﻨﺸﺭ ﺤﻭل ﺍﻟﻤﻭﻀﻭﻉ ﻭﻟﻪ ﻋﻼﻗﺔ ﺒﻪ ﻤﻥ ﻗﺒل -3     
ﺇﺘﻀﺢ ﻤﻥ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﺍﻟﺴﻜﺎﻥ ﺍﻟﻤﺤﻠﻴﻴﻥ ﻴﻌﺘﻤﺩﻭﻥ ﺘﻤﺎﻤﺎﹰ ﻋﻠﻰ ﻤـﻭﺭﺍﺩ ﺍﻟﻤﺤﻤﻴـﺔ    
 ﻤﺎ ﻭﻴﻤﻜﻥ ﻤﻼﺤﻅﺔ ﺫﻟﻙ ﻤﻥ ﺍﻀـﻁﺭﺍﺭﻫﻡ ﻟﻠﺘﺤـﺭﻙ ﺍﻟﺸﺊ ﺍﻟﺫﻱ ﺃﺜﺭ ﻓﻴﻬﺎ ﻟﺤﺩ . ﺍﻟﻁﺒﻴﻌﻴﺔ
 ﻜﻴﻠﻭ ﻤﺘﺭ ﻟﻠﺤﺼﻭل ﻋﻠﻰ ﺍﻟﺤﻁﺏ ﺍﻟﻤﻨﺎﺴﺏ ﻟﻌﻤـل ﺍﻟﺒﻨـﺎﺀ 7 – 5ﺍﻟﻤﺴﺎﻓﺔ ﺘﺘﺭﺍﻭﺡ ﺒﻴﻥ 
 ﻜﻴﻠﻭ ﻤﺘﺭ ﻟﺠﻤﻊ ﺤﻁﺏ ﺍﻟﻭﻗﻭﺩ ﺒﺎﻹﻀﺎﻓﺔ ﻟﻌﺩﺩﻴﺔ ﺍﻷﺸﺠﺎﺭ ﺍﻟﺘﻲ ﺘﺘﺯﺍﻴـﺩ 4 – 2ﻭﻤﺴﺎﺤﺔ 
  .ﻜﻠﻤﺎ ﺇﺒﺘﻌﺩﻨﺎ ﻤﻥ ﻤﻨﺎﻁﻕ ﺍﻟﺴﻜﻥ ﻤﻤﺎ ﻴﻌﻨﻲ ﺍﻹﺴﺘﻬﻼﻙ ﺍﻟﻤﺘﻭﺍﺼل ﻭﺍﻟﻤﻜﺜﻑ ﻟﻬﺎ
 
ﺎﻟﻲ ﺍﻷﻜﺜـﺭ ﺇﺴـﺘﺨﺩﺍﻤﺎﹰ ﺃﺸﺠﺎﺭ ﺍﻟﻁﻠﺢ، ﺍﻟﻬﺠﻴﻠﻴﺞ ﻭﺍﻟﻬﺒﻴل ﻫـﻲ ﺍﻟﻤﻔـﻀﻠﺔ ﻭﺒﺎﻟﺘ  ـ
ﻜل ﺍﻟﺴﻜﺎﻥ ﺘﻘﺭﻴﺒﺎﹰ ﻴﺭﺒﻭﻥ ﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﻴﻔﺔ ﺘﺴﺎﻫﻡ ﻓﻲ ﺍﻟﻭﺠﺒﺎﺕ ﺍﻟﻐﺫﺍﺌﻴﺔ ﻭﻗـﺩ  ﻭﺇﺴﺘﻬﻼﻙ 
ﺃﻥ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﻏﻴﺭ ﺍﻷﻟﻴﻔﺔ ﻗﺩ ﺘﻘﻠﺼﺕ ﺃﻋﺩﺍﺩﻫﺎ ﻤﻘﺎﺭﻨـﺔ ﺒﺘـﺎﺭﻴﺦ ﻤﻨﻁﻘـﺔ % 8.18ﺃﻜﺩ 
ﻜل ﺘﺄﺜﻴﺭﺍﺘﻬﺎ ﺍﻟﺒﻴﺌﺔ ﺍﻟﺴﺎﻟﺒﺔ ﻤـﻊ ﺇﺘﺒـﺎﻉ ﻨﻤـﻁ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﻤﺘﻨﻘﻠﺔ ﻫﻲ ﺍﻟﺴﺎﺌﺩﺓ ﺒ   .ﺍﻟﺩﺭﺍﺴﺔ
     .ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﻤﻜﺜﻔﺔ ﻭﺫﻟﻙ ﺒﺯﺭﺍﻋﺔ ﻨﻔﺱ ﺍﻟﻤﺴﺎﺤﺔ ﺒﻤﺤﺎﺼﻴل ﻤﺨﺘﻠﻔﺔ ﻭﻟﻤﺩﺓ ﺯﻤﻨﻴﺔ ﻤﻌﺘﺒﺭﺓ
ﺍﻟﻐﻁﺎﺀ ﺍﻟﻨﺒﺎﺘﻲ ﺒﺸﻜل ﻋﺎﻡ ﺃﻜﺜﺭ ﺴﻭﺀﺍﹰ ﻤﻤﺎ ﻜﺎﻥ ﻋﻠﻴﻪ ﻓﻲ ﺍﻟﺴﺎﺒﻕ ﻜﻤﺎ ﺃﺸـﺎﺭﺕ ﺇﻟﻴـﻪ     
  . ﻨﺴﺒﺔ ﻤﻌﺘﺒﺭﺓ ﻤﻥ ﺍﻟﻌﻴﻨﺔ
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ﺇﻻ ﺃﻨﻪ ﺃﻴﻀﺎﹰ ﺃﻜﺜﺭ ﺴﻭﺀﺍﹰ ﻤﻤﺎ ﻜﺎﻥ ﻋﻠﻴﻪ ﺍﻟﺘﺤﻠﻴـل ﺭﻏﻤﺎﹰ ﻋﻥ ﺍﻹﺸﺎﺭﺓ ﻟﺠﻭﺩﺓ ﺍﻟﻤﺭﻋﻰ     
ﺍﻟﻭﺍﺭﺩ ﻓﻲ ﺍﻟﺩﺭﺍﺴﺔ ﻭﻗﺩ ﺘﻤﺕ ﺍﻹﺸﺎﺭﺓ ﻟﺒﻌﺽ ﺍﻟﻨﺒﺎﺘﺎﺕ ﻭﺍﻷﺸﺠﺎﺭ ﺍﻟﺘﻲ ﺇﺨﺘﻔﺕ ﺘﻤﺎﻤﺎﹰ ﺃﻭ ﻗل 
 .ﻤﻊ ﺍﻹﻓﺎﺩﺓ ﺒﻅﻬﻭﺭ ﺒﻌﺽ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﺩﺨﻴﻠﺔ ﻭﺍﻟﻐﻴﺭ ﻤﺭﻏﻭﺏ ﻓﻴﻬﺎ. ﻋﺩﺩﻫﺎ ﺒﻭﻀﻭﺡ
ﻟﻤـﺴﺘﻔﺩﻴﻥ ﺨﻠﺼﺕ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻀﺭﻭﺭﺓ ﺇﺩﺍﺭﺓ ﺍﻟﻤﻨﻁﻘﺔ ﻋﻠﻰ ﺃﺴﺱ ﺘﺸﺎﺭﻜﻴﺔ ﺘﻀﻡ ﻜل    
ﻤﻥ ﺍﻟﻤﻭﺍﺭﺩ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻓﻲ ﻤﻨﻁﻘﺔ ﺍﻟﺩﺭﺍﺴﺔ ﻤﻊ ﻀﺭﻭﺭﺓ ﻤﺭﺍﺠﻌﺔ ﻜل ﺍﻟـﺴﻴﺎﺴﺎﺕ ﺍﻹﺩﺍﺭﻴـﺔ 
ﺍﻟﻘﺎﺌﻤﺔ ﺍﻵﻥ ﻭﺘﻌﺩﻴﻠﻬﺎ ﻟﺘﻭﺍﻜﺏ ﻤﻔﻬﻭﻡ ﺍﻹﺩﺍﺭﺓ ﺍﻟﺘﺸﺎﺭﻜﻴﺔ ﺍﻟﻤﺒﻨﻲ ﻋﻠـﻰ ﻤﻔﻬـﻭﻡ ﻤﺤﻤﻴـﺎﺕ 
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CHAPTER  I 
 
INTRODUCTION 
 
 
1.1. Natural Reources Management 
 
Natural Resource Management (NRM) demand attention to 
cross cutting and cross sectors issues, and it may be even with greater 
degree than other development areas.  Poverty reduction and approriate 
NRM and  utilization, hardly tied to each other.  In recent years there 
has been growing recognition that many of the actions taken in order to 
generate development in the immediate future fail to sustain the 
momentum of growth in the longer term.  At best, they prove to be 
insufficiently robust or well conceived to become self-sustaining, and 
simply fail after a while. At worst, the short-term achievements result 
in degradation or destruction of the stock of natural capital needed in 
order to maintain growth in the future (Pezzey, 1989). 
 There are many definitions of sustainable development.  Within 
forestry, sustainable development has been defined as development 
involving changes in the production and/or distribution of desired 
goods and services from forests and from trees which result, for a 
given target population, in an increase in welfare that can be sustained 
over time" (Gregersen and Lundgren, 1990).  The concept implies 
production of goods and services desired by people, combined with 
protection of the natural resource base on which such production 
depends. 
In forestry, the translation of the concept of sustainable 
development raises a number of issues.  It implies restricting the 
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harvesting of wood and other physical products of the forest to levels 
that can be maintained through sound forest management.  However, 
demand for forest products seldom evolves in a manner consistent with 
an even flow of these products from the forest.  Growing populations 
could mean that demands for wood, for example, are greater in the 
future.  On the other hand, changes in incomes, consumption patterns, 
technoloy, etc., could mean that future generations have less need for 
wood products, but more of other goods and services.  The concept 
may therefore interpret more usefully as sustaining economic benefits 
rather than physical outputs. However, problems still arise in 
determining future values, or changes in relative priorities among the 
different benefits derived from forests.  The forest is likely to have 
different values to different categories of users, and these are not 
necessarily congruent with one another. The concept of sustainable 
development can be summed up as having a number of operational 
implications for forestry projects (Winpenny, 1991),  avoid change to 
critical natural capital, and be worried of starting irreversible 
processes.  The resource could be maintained and exploited to 
sustainable levels to produce a permanent income stream or alternative 
sources of supply of forest products for those who depend upon the 
forest.  Put economic values on social environmental costs and 
benefits, so that they are taken into account in decisions; and ensure to 
the fullest extent possible that impacts normally treated as externalities 
are internalized within the design of a project, by including 
compensatory measures where necessary, such as planting trees to 
maintain lost forest outputs.  In forestry, the principal linkages with the 
rural sector are through the contribution made by forest-based 
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products, services and activities to the livelihood systems of rural 
people contributing to nutrition, income, distribution of assets and 
wealth, household security, etc.  In addition, control and management 
of tree and forest resources can affect the strength of social structures 
and local institutions, contributing to their empowerment, decline or 
fragmentation (FAO, 1993).  For most rural people, foods derived from 
forests or from trees, they maintain in their farming system, add variety 
to diets, improve palatability, and provide essential vitamins, protein 
and calories (Falconer, 1989). 
 
1.2. The Institutional Context for Forestry Projects 
The modern concept of conservation – the wise maintenance and 
utilization of the earth's resources – is no more than the combination of 
these two ancient principles.  The need to plan resources management 
based on accurate inventory and the need to take protective measures 
to insure that resources do not become exhausted.  The establishment 
and management of protected areas is one of the most important ways 
of ensuring that, the worlds natural resources conserved, so that they 
can better meet the material and cultural needs of humankind now and 
in the future.  Laws and administrative measures are vital concepts 
affecting the successful management of protected areas, and therefore, 
effective planning, competent execution, public support and 
participation are the most effective tools, (John and Kathy, 1988).   
The main linkages between forests and environmental values are 
well known.  Designing and assessing forestry projects to take account 
of environmental objectives and consequences often requires defining 
project boundaries more broadly than is conventionally done through 
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recognizing the role of different institutions and related sectors (FAO, 
1989).  Institutions defined as the sets of rules by which societies live.  
They include the formal rules established by law and official regulation 
and the informal ones established at the initiative of people in 
particular by religious and social groups, expressing the wishes and 
needs of their constituents. Organizations established to help focus the 
development of rules, formalize them throough codification, 
legalization, or social contract, and enforce and implement them 
through incentives, persuasion or force.  The institutional context or 
framework within which forestry projects are undertaken influences 
significantly the types, magnitude and extent of impacts from such 
projects.  In turn, forestry projects can over time having noticeable 
impacts on the evolution of institutions associated with the sector.  The 
project identification, designing, and implementation, depend largely 
on the nature of the institutional context.  In addition, whether the 
relevant institutions allow the recognition of diverse interests and 
legitimize the participation of all major actors in the planning, 
implementation, management and evaluation of projects, whether, they 
deal adequately with inter-project and inter-sectoral aspects of project 
development, and whether they successfully integrate project and 
policy linkages and interventions (FAO, 1993). 
Government forestry institutions and the policy framework for 
forest development and utilization in most developing countries is not 
established to address the complex and difficult range of tasks 
demanded by forestry programes.  In many countries, forest 
departments are short of funds and of the range of technical specialists 
or skills to cope with traditional responsibilities e.g. planning, 
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protection, management of forest resources and to deal with the "new 
agenda" items (FAO, 1980). 
 
1.3.    Local Institutional Development and Partcipation 
The current debate on how to involve local institutions in forest 
development pays much more attention than in the past to the 
objectives underlying the involvement of such institutions.  This in turn 
also have implications for the kind of support that public 
administrations and technical forest agencies must provide.  There is 
only a spotty understanding of the mechanisms and conditions result in 
effective institutional development for forest management, 
development, and use.  In principle that local institutions must have a 
dynamic rather than passive relationship with forest resource 
management-initiating activities and shaping directions and decisions 
rather than simply implementing government objecives and 
programmes. In forestry, there are a number of examples of 
institutional arrangements for local forestry development and/or 
management.  These include: 
- Joint management arangements, whereby local user groups 
become partners with forest department in managing public 
forests and sharing products. 
- Allocation of using rights to indigenous peoples for sustained 
extraction of selected products, ecotourism development or 
processing industry development. 
- Providing forest development funds to the local 
administration and shifting the role of forest departments 
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from active forest development to providing extension advice 
to these local bodies. 
- Providing community development funds to enable local 
communities to practice agro forestry and other forms of 
sustainable resource management. 
- Allocating state forest or other lands to targeted groups, 
usually the resouce poor, for forest or pasture development 
and management, sometimes with the agreement of local 
administrative bodies;   and 
- Providing technical support to self-regulating groups of users 
that collectively manage and use a common forest resource 
(Gregersen and Lundgren, 1993). 
 
1.4. Impacts of Protected Areas on the Welfare of People 
The concept of protected areas generates physical changes, 
known as environmental impacts.  These changes in turn lead to social 
and economic impacts on people.  Many of the positive environmental 
impacts associated with sound forest management have disregarded in 
decisions because they are not translatled into social and economic 
value terms that have meaning to decision makers.  Physical changes in 
the environment, due either to natural or human action,  need to be 
given high priority in decisions about forestry and biospheres.  
However, in order to have meaning to decision makers, they must be 
associated with social and economic impacts on people.  Such 
assessments need to go beyond identifying physical and biological 
changes, by linking such changes to impacts on the welfare of people.  
Welfare impacts are associated with human values; thus, these impacts 
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generally can be assess in terms of the values attached to them.  
Natural resources impeded in shared social space where complex and 
unequal relation established among a wide range of social sectors.  
These sectors with the greatest access to power are also best able to 
control and influence natural resources decision in their favor.  Interest 
between protected areas and local communities, it does elevate the goal 
of promoting human dignity to the same level as that of saving species 
(Stevenr, et al, 2002).  Thus paving the ground for conflict to take 
place, usually subjeted to increasing scarcity due to factors like 
environmental changes, increasing needs in addition to the unequal 
distribution.  Natural resources used by people as a part of particular 
ways of life on ethnic identity and set of gender and age role.  Such 
symbolic dimension of natural resources lend themselves to 
ideological, social and political struggle, that have enormous practical 
significance for the natural resources management and the process of 
conflict management.  As general and due to absence of clear 
management policy, conflict over access to land and its resources have 
evidently increased dramatically during the last few decades. 
Different countries through the world had adopted and 
developed land management programs aiming to increase the 
availability of high quality and fertile land.  For forests and biospheres, 
it documented that, the global rate of deforestation is more than 14 
million hectares (about 54,000 square miles) per year, seeking 
satisifaction of human needs.  Accordingly approximatly two-third of 
the forest cover has gone (WWF, 2005 and WB, 2005).  Therefore 
harnessing the potential of forests integrating in sustainable 
development, addition to the protection of vital environmental services 
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and values.  These three aspects together make the strategy complex 
and multifaceted not only about growing or protecting trees but is an 
interaction of policy, institutions, and incentives (Ennals, et al, 2003).  
In case of game reserves and national parks, management plans try to 
include mehanisms to evaluate the success of the specific game areas 
and its programs. Intelligent management required detailed information 
about each park and its importance, to consider its unique needs and 
characteristics (Dia, 2004).  In general, the natural resources 
management throughout the world greatly depends on bundles of 
national legislation and management policies and plans, seeking for 
economic benefits and sustainable utilization.  The movement between 
the two extremes is greatly differing from country to other.  All actions 
concerning protection and utilization of natural resources take into 
account the provision of the conservations and international 
agreements (National Foundation for Environmental Protection – 
NFEP, 1997, FAO, 2000). 
Africa is the continent naturally most endowed with great wealth 
of naturl resources, but despite that, the emerging of the 21-century, 
Africans records with respects to development is not encouraging.  At 
the same time, the damage caused to natural resources  has been very 
serious and constitute a real and potential threat to human life.  The 
main cause for that was the unbridled race towards development 
without consideration to natural preservation, customs, and traditions 
of local communities.  Practical directives and inter professional links 
between African culture and the adopted management policies are also 
inexistence, (Ngouffo and Techoffo, 2001, and CAF, 2006). 
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Sudan as one of the largest African countries, characterized by 
different climatic zones, starting from dry zone in the north up to 
highly wet zone in the south.  This differentiation makes the country 
highly rich in its natural resources and biodiversity.  Most of the 
natural resources in Sudan managed by bundles of laws and regulations 
and usually their management found scattered among different sectors 
under different authorities with general weakness in the adopted 
management system and absence of clear policies and strategies 
regarding their utilization, preservation, conservation and development. 
 
1.5. Participation of Local People in the Management of Natural  
Resources  
 
The success of protected areas depends very much on the degree 
of support and respet awarded to the protected areas by neighboring 
communities (John and Kathy, 1986).  Hence, the 21-century challenge 
is to facilitate shifting and devolutions of greater authority to forest 
based communities, and to support partnership among communities, 
governments, and private sector, to meet community needs, resource 
conservation, and required sustainability.  Many nations developing 
strategies to achieve this and IUCN assist in formulating 
recommendation and address the needs for commuity's involvement.  
At Rio (1992), the international consuls assure that, communities' 
involvement in management is the key to sustainability of protected 
areas.  In many countries community involvement is providing to be 
accosting effective, socially just, and environmentally sound approach 
to stabilize natural resources, and their use and manage them in diverse 
ways.  This is varying widely depending on historical factors, social 
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and political context and national policies. Many African countries, are 
exploring ways of involving communities and secure collaboration in 
management of protected areas.  Canada, Panama and Philippines, are 
doing the same to reach their out agreements with the aboriginal and 
tribal people to establish indigenous forest territiories.  In Sudan, the 
Forest Department established what known as public forest program 
since 1982 (Abdalmajid, 2001), where forests are managed and used in 
partnership between the department and the owners.  In case of wildlife 
this concept is more suitable for biosphere reserves but till now is not 
applied in adopted management policies, in which community's 
involvement is basic, (UNDP/GEF, 2004). 
 
1.6. Scope of the Research  
The history of the concept of protected areas (PAs) for the 
conservastion of wild species of fauna and flora is not new; it dated 
back to several centuries.  Nonetheless, until quite recently, the 
international (PAs) movement has tended to adopt as its ideal the 
"national park" model.  This involves the preservation of large areas of 
mainly unspoilt nature through ownership of land by a public agency, 
usually a national one, which then manages the site in the national 
interest, with the emphasis on protection and appropriate provision for 
visitors. Accordingly, the movement has become increasingly 
international, and more and more (PAs) created.  (PAs) are essential 
for conserving biodiversity, and for delivering vital ecosystem 
services, such as protecting watersheds and soils and shielding human 
communities from natural disasters.  Many (PAs) are important to local 
communities, especially indigenous peoples who depend for their 
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survival on a sustainable  supply of resources from them.  They are 
places for people to get a sense of peace in a busy world – places that 
invigorate human spirits and challenge the senses. 
 Dinder National Park (DNP) one of the two biosphere reserves 
in Sudan identified as a research case study.  It had been declared as a 
biosphere in 1979.  When it was declared as national park in 1935, 
there were no residents in the declared area.  Movement of people 
towards DNP started in the late 1960s and 1970s due to drought in 
western Sudan.   Now there are ten villages within the north-eastern 
corner and a lesser number in the south-eastern corner of the national 
park and about 38 villages outside adjacent to the park.  It should be 
noted that almost all the villages were included within the area of the 
park due to the government decision to expand the park boundaries in 
1984. Therefore, the interaction between the local people and the 
biosphere reserves which could be in harmony or in a reverse direction.  
The starting premise of this research is to tackle the socio-economic 
aspects of the biosphere reserve and the impacts of local communities 
on the biosphere. Moreover, the research focus on the constraints and 
conflicts between the administrative authorities and the local people 
and the best way to resolve confrontation through integrating the 
communities in sustainable use and involving them in the management 
of the park based on biosphere reserve concept… 
 
1.7. Problem Statement 
In the past, the few local people who used to live close to the 
national  park were in harmony with their surrounding environment. 
Several factors contributed to the breakage of this harmony.  Local 
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people inside and around the park usually practice illegal activities like 
tree felling and charcoal making.  Uncontrolled fires caused by 
charcoal makers and honey collectors or others reduce the plant cover 
and affect the soil chemical properties.  Grazing of domestic animals 
mostly compete with wildlife for fodder and water and they may 
transfer some diseases to the area.  Since the seventies, poaching seems 
to be practiced for commercial reasons to provide dried meat for local 
markets.  For some people it represents the major source of food and 
commercial revenue.  Collection of forest products is also illegally 
practiced.  Moreover, the absence of land use plan in the region and the 
irrationally expanded mechanized agricultural schemes over the natural 
pastoral areas is one of the causes that make nomads trespass regularly 
scanning the areas of the park with a huge numbers of domestic 
livestock. 
Despite the great efforts exerted by the DNP authorities, 
poaching is still practiced illegally throughout the year.  Few cases of 
poisoning water points for killing animals reported in the 1970s and 
1980s.  Several game scouts have lost their lives due to exchanged 
shooting with the poachers inside the park.  Species like tiang, 
reedbuck and waterbuck dramatically reduced in numbers.  In general, 
the existing management methods depend on patrolling and law 
enforcement, with considerable absence of clear scientific policies and 
management plans.  Law enforcement in the national park leads to 
increase enmity between the park authorities and the local people.  The 
escalation of conflicts sometimes results in casualties and death of 
people from both sides.  This attributed mainly to failure of recruiting 
the local people in the park management.  The law does not recognize 
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or endorse the biosphere reserve concepts, which consider parks as 
places for man and nature.  Under such concepts, joint and integrated 
management is possible, bearing in mind that DNP declared as 
biosphere reserve since 1979.  in DNP, the main activities could be 
summarized as patrolling programs, opening or clearing roads after the 
rainy season, guide visitors, and building grass huts lodges.  In general, 
the existing management methods depend on patrolling and law 
enforcement, with considerable absence to a clear scientific policies 
and management plans. 
 
1.8. Objectives of the Research  
The broad objective of the research is to manage the national 
park on scientific basis to guarantee the welfare of local communities 
without endangering the ecosystem and biodiversity of the park.  More 
specifically, the research attempt to : 
- To investgae the possibility of involving the local people in 
the 10 villages in the management of the national park. 
- To highlight the impacts of human activities on the 
ecosystem and biodiversity of the national park. 
- To explore the nature of the natural resources based conflict 
betweeen local communities and DNP authorities. 
- To determine the risks and constraints that confronts the 
management of the Dinder  park as a biosphere reserve. 
 
1.9. Research Hypothesis  
Some assumptions formulated to tackle the main theme of the 
research, are under listed : 
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- Genuine participation of the local people in the management 
of the national park would enhance conservation of 
ecosystem and biodiversity. 
- Involvement of the local people in the different activities 
from the early stages would develop the sense of ownership, 
which leads to sustainable development. 
- The park natural resources could be managed in sustainable 
way to provide some benefit for the surrounding 
communities. 
- DNP authorites and the traditional leaders could work 
together to facilitate the management of the park on a 
participatory manner. 
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CHAPTER    II 
 
LITERATURE  REVIEW 
 
 
 
2.1. History of Protected Areas : 
 
Emperor Asoka of  India, in the year 252 B.C. passed an edict 
for the protection of fish, forest and animals.  This maybe the first 
recognized case in point of the deliberate establishment of what we call 
Protected Areas (PAs), (McNeely, 1998). 
The recent history of PAs dated back to the establishment of the 
Yellowstone National Park in the USA in 1872.  This was perhaps the 
first truenational park, nnd has been a model for much that followed.  
In many traditional socieities in the Pacific, communities gave 
protection to reas that they recognized as important to their survival 
long before Europeans arrival .  In many parts of Africa, and 
elsewhere, local communities have acorded special protection to 
forests as "sacred groves".  The Chinese and Persians created hunting 
gardens for the pleasure of their rulers.  In parts of Euroipe, kings and 
other landowners protected forests for private hunting for many 
centuries.  Protected forests, specifically for soil and water protection, 
established in Japan before more than 500 years ago and in Switzerland 
and Austria for more than 100 years.  Historically and geographically, 
there are many models of protected areas (Holdgate, 1996). 
 
Nonetheless, until quite recently, the international (PAs) 
movement has tended to adopt as its ideal the "national park" model.  
Such a model best exemplified by the experience of the USA.  Indeed, 
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the international parks movement has been strongly influenced 
byNorth America: the first two World Parks Congresses were held in, 
and organized by the USA in 1962 and 1972, and the IUCN World 
Commission on Protected Areas (WCPA) owed much of its strength to 
key North American figures in the early part of its history (Holdgate, 
1999).  This has been a rich inheritance to the national parks model, 
which has been widely adopted in other countries with great benefits 
for conservation.  However, as the (PAs) movement has become 
increasingly internationl, and as more and more (PAs) created, their  
models have broadened in several important systems.  However, the 
roles of central government and its agencies are as important as ever, 
along with the need to adapt to new emerging institutional arrangement 
options. This was one of the major recommendations from  the First 
Latin American Congress on National Parks and other (PAs) areas held 
in Santa Marta, Colombia 1997.  The directions in which national 
(PAs)  agencies should evolve are under listed (Poff, 1996 and Dvey, 
1998). 
- Setting of standards and regulations is essential, for effective 
management and systematic control of their application. 
- Facilitate, development of new legislation, supporting the 
implementation of partnership for ( PAs)  management. 
- Help to define national priorities for (PAs)  and to link them 
to international funding mechanisms. 
- Facilitate the process of implementing international 
conventions and agreements at the national level involving 
sub-national governments and local communities. 
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- Facilitate the process of integrating protected areas issues 
into environmental and development sectors. 
Therefore, perfect and ongoing protected areas management 
programmes requires cautious, realistic attention and sensible 
deliberation to ensure adequate legal strategies and institutional 
arrangements.  These strategies may take a variety of forms to achieve 
the desired conservation objectives and goals. 
 
2.2. Instruments for Achieving Conservation 
There is a range of instruments available to achieve 
conservation, through (PAs) establishments and management 
(Leitmann, 1998).  The principal tools are these : 
- Laws : to establish protected areas, define their aims, create 
institutions for their management and so forth.  A proper 
legal base for protection is important, though customary laws 
may be just as effctive among certain traditional 
communities. 
- Regulations : that is the power of a public agency to restrict 
certain activities in the interest of conservation of the 
protected area.  Such systems require legislation, which 
identifies the prescribed or regulated activities, and puts in 
place machinery for control and enforcement. 
- Ownership : this is often being the most reliable means by     
which a government or other body can secure protection.  
Ownership normally means the acquisition of rights 
associated with the use of the natural resources in the area 
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concerned.  However, in some legal situations, certain rights 
are not acquired. 
- Planning : plans are essential to clarify objectives and 
priorities, explain required actions, marshal resources, 
communicate messages and build support. 
- Zoning used to identify where certain activities are 
acceptable, subject to some form of regulation or prohibited 
within the protected area, or around it. 
- Agreements : these should be based on give get principle, 
where each stakeholder receives benefits from the agreement 
in return for accepting certain obligations or undertakings.    
- Incentives : are often necessary to achieve positive actions 
for conservation, and used to compensate people for loss of 
income or resources because of protected area establishment. 
     Standards and certification : an interesting recent  
             development is the emergence of certification systems. 
- Education and public awareness : the co-operation of local 
communities, visitors, and the public as a whole, depends 
upon the provision of adequate information and 
understanding. 
 
2.3. Elements of a National System Plan for Protected Areas 
Clear statement of objectives for (PAs) in the country 
assessment of conservation status and management, viability of 
protected areas units, review of how well system samples, biodiversity 
and associated resources priorities for protected area, evolution in 
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future, and proposal for new (PAs) to ensure what better coverage 
necessitates (Davey, 1998). 
- Identification of how different actors at different levels can 
interact to develop a true system of protected areas. 
- Proposals for ensuring other areas of public policy interact 
positively with protected areas. 
- Assessment of institutional framework for protected areas, 
and proposals for strengthening capacity. 
- Allocation of protected areas to appropriate management 
category. 
- Identification of investment needs for protected areas. 
- Identification of training/human development needs for 
protected areas management. 
- Guidance on site level management plans. 
- Procedures for monitoring the effectiveness of the system of 
protected areas source. 
 
2.4. Supportive Legal Frmework and Capacity Development 
An adequate legal framework to support partnerships and 
conservastion activities from all stakeholders is an essential 
requirement since the traditional top-down and exclusive approach to 
establish land manage (PAs) is rapidly changing.  This has to be 
recognized in modern (PAs) legislation.  National legislation on (PAs) 
needs to be adapted to the fast-changing circumstance.  However, over 
the past 20 years, progress took place.  Legal frameworks are needed 
which will allow for decentralized approaches and partnerships to 
manage (PAs).  This approach already incorporated in the protected 
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areas legislation.  In a number of countries in South America, new laws 
and decrees on (PAs)  are in preparation or in the process of approval 
or discussion, which include provisions to facilitate new partnerships, 
mainly through collaborative management arrangements (IUCN and 
FAO, 1998). 
 
2.5. Adequate Financial Resources  
A further requirement is a supportive financial framework, 
which encourages and rewards conservation action by the various 
parties concerned in (PAs) at all levels.  In the past, this has tended to 
be seen as a "one-dimensional" question.  The greater complexity of 
current approaches to (PAs) management requires a much more 
sophisticated system of financial support and incentives.  Governments 
in wealthy countries can use measures such as grants, tax relief and tax 
incentives to assist NGOs, private and public sector organizations to 
play a full part in the development and management of (PAs)..  
Governments in developing countries may lack the means to provide 
such support but they too can help to create a favorable environment 
by encouraging (PAs) management bodies to gain access to a wide 
variety of sources of finance.  It is also easier to access new sources of 
finance when a wide range of bodies are involved in (PAs) 
management since some donors will only support NGOs efforts, whilst 
the private sector is able to mobilize private funds for conservation 
which no government could tap, (IUCN, 1999).  Government 
appropriations for (PAs) management agencies are; taxes, levies and 
surcharges, imposed on certain classes of activities. Sales or purchases, 
entry fees from visitors, levees and concessions from private bodies or 
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entrepreneurs, direct sales of goods or services, e.g. contracts with 
pharmaceutical companies (IFF, 1999). 
The planning and management of protected areas requires the 
development of skills and expertise at the national level, within each 
(PAs) and indeed, within the communities and other stakeholders who 
become partners in management.  Furthermore, the nature of (PAs) 
management is itself changing.  In the context of the increasingly 
diverse nature of (PAs) management, the need is to build on the 
traditional knowledge of protected areas managers in the natural 
sciences by equipping them with skills in the social sciences, 
negotiation and conflict resolution, business and management 
expertise.  All the widely understood principles about capacity 
development in developing countries apply to (PAs) as well (OECD, 
1997). 
 
2.6. International Efforts in Forest and (PAs) Management  
 
 The World Heritage governing body has suggested 10 per cent 
of current forest cover as a conservation target (WWF and WB, 2005), 
and Elliott, 2003).  The expert consultation on criteria and indicators 
for sustainable forest managment (ECCI) was held in Cebu City, 
Philippines, to make recommendations to United Nations Forum on 
Forests (UNFF) and others involved in crteria and indicators (C and I) 
processes on the following issues, which served as objectives of the 
meeting (FAO / ITTO, 2004).: 
- Develop communication network among countries to provide 
a mehanism for exchange of information. 
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- Improving common undersanding of concepts, terms and 
definitions related to (C and I). 
- Identifying common approaches methods and protocols for, 
collecting, storing and sharing data. 
- Strengthening (C and I) processes and inter-process 
cooperation and sharing of information and expertise. 
- Analyzing the merits of forming an ad hoc international 
technical advisory group to address technical issues related to 
the development and implementation of (C and I). 
- Three themes identified and discussed to address the 
objectives of the management of protected areas.  These were 
communication and information management for enhancing 
the implementation of (C and I) for sustainable forest 
management.  Terms and definitions related to (C and I) for 
sustainable forest management and strengthening the (C and 
I) processes for better implementation.   
Despite the rapid progress in some (C and I) processes, a lack of 
political commitment to sustainable forest management (SFM) and (C 
and I) still impedes progress in some countries.  Awareness raising for 
all stakeholders is necessary to improve this situation (FAO / ITTO, 
2004).  The United Nations under the auspices of the United Nations 
Commission on Sustainable Development (UNCSD) invested in the 
development of coherent policies to promote the management, 
conservation and sustainable development of the forests.  In 2000, the 
Economic and Social Council of the United Nations (ECOSOC) 
established the Intergovernmental United Nations Forum on 
Forests(UNFF), with the main objective of promoting the management, 
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conservation and sustainable development of all types of forests to 
strengthen long-term political commitment to this end.  UNFF 
composed of all State Members of the United Nations and specialized 
agencies and meets in annual sessions. 
 
2.7.   Relationship between PAs and Related Sectors  
There is far more emphasis now on networks of (PAs) to be 
treated collectively rather than individually. There is also much more 
attention given to the links between (PAs) and the landscape around.  
Much of the current debate in (PAs) circles is concerned with making 
the connections between (PAs) and other users of land.  Approaches to 
protection, become much more varied, and now range from strict 
protection to multiple uses.  Many different institutions now 
recognized as partners in the creation and management of (PAs) and a 
wide range of instruments are used to control or influence human 
behavior in the interest of conservation (IFF, 1999). 
Collaborative management involves a process of confidence and 
trust building between agencies and people who were previously in 
dispute or conflict, and helps them to find elements of common interest 
upon which to work together, (Kemf, 1993).  A survey by World 
Commission on (PAs) (WCPA) indicates that a large number of 
existing (PAs) considered under this type of management option 
(Borrini, 1994).  In Central America, 18% of all existing (PAs)  
administered under co-management agreements (IFF, 1999).  This 
approach is rapidly growing in South Aamerica, and in southern and 
eastern Africa where there is a strong emphasis on benefit sharing from 
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wildlife utilization to provide incentives for collaboration (Mabugu and 
Mugoya, 2001). 
Lessons learned from experience on social forestry and 
collaborative management of (PAs) world-wide reveal a number of 
common issues that have important implications for national and 
global policies, thus demand careful considerations as part of the 
Intergovernmental form of forests (IFF) process: 
- Communities are increasingly concerned over forest 
degradation and growing resource scarcities. 
- Community members often distrust the authorized bodies' 
staff and are fearful that large private sector timber interests 
will further degrade already threatened and eroding natural 
forest resources. 
- Communities are increasingly organizing and taking 
operational steps and political action to gain greater authority 
over local protected natural resources. 
- Communities are building on traditional institutions and 
environmental values while integrating new planning skills 
and management practices in evolving protection system. 
- Forestry departments are under growing political and 
financial pressures to involve communities in public forest 
including protected areas management. 
In many countries, community involvement is proving to be 
cost-effective, socially just, and environmentally sound approach to 
establish natural forest. Community involvement in forest protection is 
often leading to the establishment of new protected forest areas (IUCN, 
1999). 
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Community-based groups are usually best able to involve locals 
in preparing and implementing management plans that can contribute 
to biodiversity conservation while enhancing livelihoods of people 
living in and around (PAs)..  The development of collaborative 
management of (PAs) often faces obstacles related to a lack of 
financial resources, lack of trained staff, inadequate institutional 
capacity and lack of political and legislative support.  Given the long 
history in many parts of the world of policing and exclusion of people 
in (PAs), building trust and linkages between government agencies and 
local communities has proven difficult in many cases.  It is frequently 
necessary to re-train staff working in (PAs) agencies or to involve 
different disciplines not always existing in traditional (PAs)  agencies 
(Mirteh and Williamson,2004) When building linkages between 
government agencies and local communities, interventions by 
intermediary groups, such as NGOs can help.  Overall, collaborative 
management projects and initiatives demand more resources and a 
different timeframe than conventional (PAs) management activities. 
  
2.8. Partnership for Management of (PAs)  
IUCN and WCPA have advocated greater inolvement of local 
communities, indigenous peoples and other stakeholders in order to 
create new partnerships for (PAs). Government agencies have typically 
been responsible for the estabishment and management of (PAs), but 
while pressures on (PAs) have increased, budget and resources have 
remained static or shrunk.  However, the roles of central government 
and its agencies are as important as ever, whilst needing to adapt to 
new emerging institutional options (Poff, 1966 and Davey, 1998). 
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2.8.1. Some Possible Partnership 
2.8.1.1. Parastatal Organizations 
Protected areas are under the management of parastatal 
organizations in some countries.  Clear but limited parastatals are 
essentially autonomous agencies created with links to government.  
This arrangement is especially relevant in Southern Africa and in the 
Caribbean.  Advantges of the parastatal structure include the increased 
autonomy, reduction of bureaucratic processes and the ability of the 
agency to retain funds and use them on management activities.  This 
increases the funding for site management, facilitates the 
accountability of funds and aids greatly in attracting donor support 
(Paul, 2000). 
 
2.8.1.2. Non-Governmental Organizations (NGOs) 
In relation to (PAs), NGOs considered as voluntary, not-for-
profit entities, which exist beyond the immediate community of users 
and residents of a particular (PAs)..  There has been an explosion in the 
number and influence of environmental NGOs worldwide. This growth 
had accompanied and partly driven by an increasing tendency on the 
part of official conservation and development bodies to involve them 
in conservation management (Fisher, 1995).  NGOs have been crucial 
in confidence building and conflict resolution between local 
communities, indigenous peoples and (PAs) agencies on questions of 
access to, and use of natural resources, thus playing a facilitator role 
encourages the collaborative management of (PAs)  Increasingly 
NGOs are managing (PAs).  National and local NGOs can often use 
their familiarity with local issues and resources to co-operate with 
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governmental agencies based on clear roles and responsibilities.  
International NGOs particularly can provide important links betweeen 
donors, development co-operation agencies, and local NGOs and 
people at the grass-roots levels (Ryelandt, 1995). 
 
2.8.1.3. Private and Commercial Sector  
There has been a growing awareness on the important role of the 
private sector in (PAs).  Types of involvement include providing 
needed equipment, facilities and infrastructure to enhance management 
activities, forging co-operative arrangements with (PAs) managers, 
agreeding to manage all or portion of their land for conservation 
objectives, and even managing land to enhance conservation.  This 
tendency represents a shift in the role of the private sector in (PAs).  In 
the past, the private sector was mainly involved in managing 
concessions within (PAs), currently their role in broadening and 
becoming more pro-active.  This is particularly so of the tourism 
sector, where some imaginative new partnerships can be seen in many 
countries.  Other industries are also involved, though successful 
industrial and commercial involvement in (PAs) often reflects the 
personal motivations of individual managers. 
Another significant development is that many government 
agencies have begun to forge agreements with private landowners to 
set aside, or manage, parts of their land for biodiversity conservastion – 
sometimes called the "stewardship approach" (Brown and Mitchell, 
1998). Such sympathetically managed private lands can serve as 
valuable buffer zones if adjacent to more strictly (PAs), and can 
provide important migration corridors or habitat.  Such partnerships are 
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essential as a means of landscape management where most of the land 
remains in private ownership. Typically, agreements of this kind 
involve undertakings by which a landowner voluntarily limits the type 
and amount of resource use, or related economic activity that may take 
place on his or her property.  The rights that the owners relinquish 
through the agreement may transfer to another entity (The Nature 
Conservancy, 1992).  In other cases, the owner takes on certain 
obligtions such as to manage land in a way, which enhances 
biodiversity. 
Agreements may be permanent, or time limited; financial or 
fiscal support may also be available.  Community-based groups 
considered as formal and informal groups of local people established to 
support the socio-economic and environmental interests of their 
individual members or of the community as a whole (Borrini, 1994).  
These groups are actively involved in the management of natural 
resources including (PAs) (social forestry, community forestry, and 
joint forest management), fisheries, tourism activities, and agriculture. 
Increasingly community based groups are involved in "bottom up" 
initiatives in requesting (PAs) as elements of land settlement 
negotiations or to secure traditional livelihoods or to secure spiritual 
important sites.   
Many threats currently facing (PAs) stem from conflits with 
local people.  Moreover, in the forest sector, new conflicts are 
emerging from the growing number of logging concessions that often 
do not consider the interest and rights of local communities. Therefore, 
the involvement of community groups, often representing the main 
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stakeholders in (PAs), is vital to build the necessary support (Alert, 
2001). 
 
2.8.1.4. Other Civil Society Institutions 
Other organizations also have role to play in (PAs) management. 
Universities and research centers often have responsibility for 
operating research stations in (PAs), and some even own and manage 
their own (PAs).  Other bodies, such as churches and other religious 
institutions, charitable foundations and even the military, may be 
significant (PAs) managers. 
However it is common for government agencies, NGOs and 
community groups to work together, there has been little systematic 
research, using agreed indicators, to assess the impact on conservation 
of these approaches, and the choice between these approaches often 
dictated by the specific conditions on site, thus making objective 
comparison between sites difficult.  Clear statement of objectives for 
(PAs) in the country, assessment of conservation status and 
management viability of (PAs) units, review of how well a system 
samples biodiversity and associated resources priorities for (PAs) 
evolution in future.  In addition, proposals for new (PAs) to ensure 
better coverage, identification of how different actors at different levels 
can interact to develop a true system of (PAs)..  Proposals for ensuring 
other areas of public policy interact positively with (PAs) assessment 
of institutional framework for protected areas, and proposals for 
strengthening capacity include: (Davey, 1998). 
- Allocation of protected areas to appropriate management 
category. 
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- Identification of investment needs for (PAs) 
- Identification of training/human development needs for (PAs) 
management. 
- Guidance on site level management plans. 
- Procedures for monitoring the effectiveness of the system of 
(PAs) 
 
2.9. Criteria for Success in (PAs) 
It is clear that a wide range of approaches to (PAs) management 
is the way of the future.  It is in line with social, economic and political 
trends, and it needed to help assemble the resources, mobilize 
community support and develop the political influence required to 
achieve the aims of (PAs).  However, success depends upon a 
favorable context for the different partners to play their part in (PAs) 
management.  The basic requirements are: 
- Strategic policy framework: It is essential that (PAs) be 
conceived of as parts of a system, not as isolated or rival 
efforts for conservation. 
- Comprehensive representativeness, comprehensive and 
balance including highest quality examples of the full range 
of environment types. 
- Adequacy – i.e. integrity, sufficiency of spatial extent and 
arrangement of (PAs), together with effective management, 
to support viability of environmental processes and/or 
species, populations and communities which make up the 
biodiversity. 
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- Coherence and complementarily, in which, each site makes a 
positive contribution towards the whole. 
- Consistency – where the application of management 
objectives, policies and classifications operates in consistent 
ways. 
- Cost effectiveness – to ensure appropriate balance between 
the costs and benefits in developing the (PAs) system, and 
appropriate equity in benefits distribution (Davey, 1998). 
Such criteria should be borne in mind when states establish their 
systems of (PAs).  Such a plan is an essential step towards the effective 
safeguarding of forest resources through a network of  (PAs)  It is also 
useful to encourage a bioregional approach to (PAs) planning and 
management, under which individual (PAs) linked together by 
corridors, and managed as part of the wider landscape (Miller, 1997).  
It should be stressed that a system plan is for all groups involved in the 
management of (Pas), not only the central agency responsible for 
coordinating its preparation. It is therefore important that all relevant 
groups are invited to play a part in drawing up the plan so that they 
have clear ownership (Davey, 1998). 
 
2.10. Forest Management  
Forests are changing, and so are the people that use them. 
Forests encompass a range of resources.  The minerals extracted, the 
grazing livestock, the guiding outfits, the groups of hikers, and the 
flora and fauna all managed within an individual forest plan, and a 
national forest plan.  These plans are revised periodically, and 
governments and their administrations modify these plans to meet the 
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objectives of their administrations. People, user groups, and the 
nation's culture change forest plans as well, and in some uncommon 
situations, exceptions made in a forest's rules periodically (Reed, 
2005).  Since forest represent the natural habitat for wildlife, therefore 
forest management is of paramount importance as far as national parks 
are concerned. 
Forest management is defined as – the application of business 
methods and technical forestry principles to the operation of forest 
property (Wardhana, undated).  The task of forest management is to 
build up, put and keep in order a forest business (Massawe, 1994).  
Davis, (1966) indicated that, forest management is consequently the 
core, the main line, of forestry.  It also necessarily varied according to 
the forest concerned.  Every forest offers a real and living 
individuality. 
Forestland can often be managed for several uses; management 
of the whole directed to achieve the greatest total net benefit (wildlife, 
recreation, watershed, timber production, grazing, local communities 
and rural resident's livelihood the basic aim of management is to keep 
forestlands productive.  The idea of sustained productivity be 
considered in two senses: continuity of growth and continuity of yield 
or harvest (current harvest not necessarily equal current growth).  Type 
of management should ensure the quantitative sustainability, so 
material safeguarding of raw material. This criterion should consider 
more into account through introduction of certification measures or 
initiation of forest programmes (Smart Wood Program (SWP,2003). 
(HAF 2000) stated that (the term sustainability undergone an evolution 
iin the course of time and now used in ecological, economical and 
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social meaning), Sustainability does not represent, original 
management concept, it has wider concept with the following 
management models : 
- Close to nature forest management: The term derived from 
the humanistic interpretation of nature with regard to culture 
and ultimately man.  It is defind by concrete standards for 
action as formulated in a score of forest management 
programs, which paraphrase the term close to nature (Schutz, 
1999). 
- Nature-conforming forest management: Permanent forest 
with trees of different age group and species with a best 
possible quality and in which the self-regulation mechanism 
of nature are utilized and preserved. 
- Nature compatible or ecological forest use:  The concept 
aiming to countering the conventional utilization concept of 
one age cohort management.  It focus on the natural 
processes of the forest as a result of natural forest dynamics. 
- Forest certification system: The certification of forest can be 
an effective means of furthering the principle of sustainability 
in forest management by setting management standards 
(Sturm, 1993). 
(Hausler and Scherer – Lorenzen, (2201), mentioned the 
following, regarding the forest utilization and management and their 
impacts on game reserves: 
- Utilization of the coppice forest: It is one of the oldest forms 
of forest management to secure fuel wood or extraction of 
tanning park (tannic acid). 
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- Utilization of the high standard forest: focuses on cutting 
areas, single tree selection forest and group selection forest. 
- Gap system cutting forest: - such gaps provide the habitat for 
many important species and of great significance for the self-
induced succession of areas cleared by storms or forest fires.  
Therefore, it does not cause the notorious problems as that in 
the clear cutting forest system. 
- Clear cutting system: forest that has composition of tree stock 
rather uniform in terms of age and in which silvicultural 
measures carried out as independent activties.  This system 
expose the underground vegetation and the soil to climate 
change and increase temperature which lead to increase 
humus decomposition and soil become more compact and 
water latching for nitrate (water seepage). 
- One age – cohort management: here the growing demand for 
wood could be met very efficiently and the reforestation of 
devastted areas rendered possible. 
 
2.11. Biosphere Reserves 
2.11.1. Historical Background 
 The biosphere reserve concept was first proposed as part of the 
plan for the Man and Biosphere Programme (MAB), submitted to the 
General Conference of UNESCO in 1970.  Quite soon, after the MAB 
Programme began in 1971, this concept dignified at two meetings.  The 
first was  the 1973 meeting of the Expert Panel.  The insertion of 
biosphere reserves within this meeting led to a concentration on 
scientific topics that would be referred to as "biodiversity".  However, 
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the International Coordinating Council (ICC) of the MAB programme 
recognized that, in keeping with the objectives of the programme, 
greater emphasis should be given to the human uses of the reserves.  
To this end, UNESCO, in collaboration with International Union for 
Conservation of Nature (IUCN), the United Nations Environment 
Programme (UNEP), and the Food and Agriculture Organization of the 
United Nations (FAO) prepared a Task Force on "Criteria and 
Guidelines for the Choice and Establishment of Biosphere Reserves.  
Therefore, Biosphere Reserve is an international modality established 
by the (UNESCO) based on concepts submitted by countries 
participating in the (MAB)(Australia's Biosphere Reserves, 2005). 
 Officially recognized by the (UNESCO) as places where people 
live in harmony with nature and it is defined as areas of terrestrial and 
or coastal/marine ecosystems or a combination thereof, which are 
internationally recognized within the framework of UNESCO's 
programme on MAB, in accordance with the present Statutory 
Framework (Quanli, 2000).  The aim was to establish terrestrial and 
coastal areas representing the main ecosystems of the planet in which 
genetic resources would be protected, and where research on 
ecosystems as well as monitoring and training work could carry out for 
an intergovernmental programme called for by the Conference.  This 
MAB Programme, was officially launched by UNESCO in 1970.  One 
of the MAB projects consisted in establishing a coordinated world 
network of new protected areas, to be designated as "Biosphere 
Reserves", in referernce to the programme itself in 1972, UNESCO 
through its (MAB) proposed the creation of Biosphere Reserves. 
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 Since the development of World Network of Biosphere Reserves 
began in 1976, UNESCO has designated 356 sites in 90 countries.  
These sites designated in 1976 and 1977, almost entirely on existing 
National Nature Reserves.  As at the end of 2002, the World Network 
of Biosphere Reserves included 440 sites in 95 countries (UK  MAB, 
2004).  UNESCO (2005) stated that, throughout the world considerable 
number of a new biosphere reserves were established, and became part 
of the world's biosphere reserves.  Number of biosphere reserves up to 
2005 is 67 in 30 countries in Africa, 20 in 9 Arab cuntries, 94 in 21 
countries in Asia, 243 in 32 countries in Europe and North America 75 
in 18 countries in Latin America and Caribbean.  The world heritage 
list includes 812 properties forming part of cultural and natural 
heritage.  These include 628 cultual, 160 natural and 24 mixed 
properties in 137 states parties.  These MAB goals are to catalyze a 
greater understanding and provision of knowledge and skills to support 
sustainble relationships between people and their environment. 
 Biosphere Reserves act as a keystone of MAB by providing a 
global network of sites for cooperative research toward this end. They 
also aim to domonstrate the sustainable use goals of the World 
Conservation Strategy.  The Biosphere Reserve concept promotes 
management involving all local stakeholders to harmonize what at first 
often appear to be conflicting goals nature conservation, economic 
development and cultural values. 
 
 2.11.2. The Notion of Biosphere Reserves 
 The concept of biosphere reserves introduced to deal with the 
issue of conservation of biodiversity and its sustainable use, with the 
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emphasis on human beings as an integral part of the ecosystem and the 
need to involve them in conservation activities of the area (UNESCO, 
1995).  Biosphere reserves serve in some ways as "living laboratories" 
for testing out and demonstrating integrated management of land, 
water and biodiversity (CBRASN, 2005).  Each biosphere reserve 
intended to fulfill three basic functions, which are complementary and 
mutually reinforcing. 
- A conservation function – to contribute to the conservation of 
landscapes, ecosystems, species and genetic variation, 
- A development function – to foster economic and human 
development, which is socio-culturally and ecologically 
sustainable, 
- A logistic function – to provide support for research, 
monitoring, education and information exchange related to 
local, national and global issues of conservation and 
development (UNESCO, 2005). 
Biosphere reserves organized into three interrelated zones, 
known as the core area, the buffer zone and the transition area and only 
the core area requires legal protection.  A number of biosphere reserves 
simultaneously encompass areas protected under other systems (such 
as national parks or nature reserves) and other internationally 
recognized sites such as World Heritage or Ramsar wetland sites 
(UNESCO, 2003).  The Advisory Committee represent the world 
organizing body looking after the documentation and realization of the 
new biosphere reserves that seeking to be admitted within the 
biosphere world wide net, (UNESCO, 1998). 
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2.11.3. Goals and Objectives of Biosphere Reserves 
Present trends in population growth and distribution, increasing 
demands for energy and natural resources, globalization of the 
economyand the effects of trade patterns on rural areas, and the erosion 
of cultural distinctiveness.  All these together in addition to 
centralization and difficulty of access to relevant information, and 
uneven spread of technological innovations paint a sobering picture of 
environment and development prospects in the near future.  The 
following points provide recommendation for developing effective 
biosphere reserves and for setting out the conditions for the appropriate 
functioning of the world network of biosphere reserves.  It identifies 
the specific role of biosphere reserves in developing a new vision of 
the relationship between conservation and development.  The goals of 
biological biosphere could be one of the following : 
- Use biosphere Reserves to conserve natural and cultural 
diversity. 
 
- Utilize Biosphere Reserves as models of land management 
and of approaches to sustainable development. 
 
- Use Biosphere Reserves for research, monitoring, education 
and training. 
 
 
While the objective of the Biosphere Reserve could be one or  
more of the following as depicted by (UNESCO 2005) : 
- Improve the coverage of natural and cultural biodiversity by 
means of the World Network of Biosphere Reserves. 
 
- Integrate biosphere reserves into conservastion planning. 
- Secure the support and involvement of local people. 
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- Ensure better harmonization and interaction among the 
different biosphere reserve zones. 
 
- Integrate biosphere reserves into region development 
planning. 
 
- Improve knowledge of the interactions betweeen human and 
biosphere. 
 
- Improve monitoring activities. 
- Improve education, public awareness, and involvement. 
- Improve training for specialists and managers. 
- Integrate the functions of biosphere reserves. 
- Strengthen the World Biosphere Reserve Network. 
 
2.11.4. The Importance of Biosphere Reserves 
The core importance of biosphere reserve is to conserve 
biological and cultural diversity and integrate sustainable development.  
Human pressures on land and water resources are drastically reducing 
the diversity of genes, plant and animal species, ecosystems and 
landscapes of the planet.  This threatens human welfare, since this 
biodiversity is the potential source of foods, fibers, medicines, and raw 
materials for industry and building.  It constitutes an irreplaceable 
wealth for research, education and recreation for the whole of 
humankind.  The core areas and buffer zones of biosphere reserves 
serve as repositories to safeguard samples of the biodiversity of the 
world's major biogeographically regions, and as refernce and study 
sites to help improve our knowlege on biodiversity (UNESCO, 2005).  
Therefore, as had been mentioned, biosphere reserves defined as 
"special places for people and nature, these reserves, are recognized 
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areas of representative environments which have been internationally 
designated to promote solutions to reconcile the conservation of 
biodiversity and its sustainble use" (Bridgewater, 2001). 
Since the late 1970s, the proposed functions of biosphere 
reserves have grown considerably, with an increasing focus on 
sustainable development, as well as conservation, research, training, 
and education; and it recognized that many biosphere reserves 
designated at this time do not match the current criteria particularly 
well.  These criteria defined at the International Conference on 
Biosphere Reserves, held in Seville, Spain, in March 1995, and 
incorporated in "The Statutory Framework of the World Network of 
Biosphere Reserves". (The concept was recently revised at Madrid 
biosphere reserves conference 2008.) 
The registered sites in the World Network of Biosphere 
Reserves form a unique international network, which is now the 
primary focus of UNESCO's MAB programme.  Biosphere reserves 
have some characteristics that, at least in principle, differentiate them 
from other 'protected areas, they are part of an international UNESCO, 
rather than by national network of sites designated by governments, 
their outer boundary is flexible rather than being legally defined.  The 
land and water they contain is administered and managed by more than 
one agency or owner (UKPRR, 2002). 
 
2.11.5. Functions and Implementation of Biosphere Reserves 
Major functions of the UNESCO Biosphere Reserve program 
traditionally described as conservation of biodiversity; increased 
ecological understanding; and, experimentation with, and 
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demonstration of ecologically sustainable development.  These are 
integrated through a multi-disciplined approach, focusing on ten major 
objectives, namely, local community participation, integrated land use 
management, in situ conservation and restoration, reserch, monitoring, 
regional planning and development, environmental education and 
training, ecologically sustainable development, information and 
communication and developing of international network to the 1984 
Action Plan, these functions became generalized for practical 
implementation and planning as "core", "buffer" and "transition" 
zones.  The so-called, "core" areas are priority conservation areas 
representing regional biodiversity and, as monitoring or reference sites 
for adaptive management.  "Buffer" zone are really one end of a 
continuous transition region, extending further into an area of co-
operation, where biodiversity threatening influences on the core and 
the surrounding landscape minimized.  In addition, biosphere reserves 
provide for increased community ownership and responsibility of 
protected areas as well as private lands, environmental restoration, 
monitoring and experimental ecologically sustainable development 
projects with public and private partners.  A fourth zone might 
therefore be termed a Zone of Co-operation, (Brunckhorst, et al, 1996). 
 Biosphere reserves have well matched with the philosophy of 
sustainable development.  This concept promoted through the 
Brundtland Report of World Commission on Environment and 
Development WCED(1987) and through Australia's ESD Strategy 
(1992).  People are an essential part of the fabric of landscapes.  There 
is probably no ecosystem remains unaffected in some way by human 
activity.  People and their activities considered a part of a biosphere 
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reserve and should be encouraged in their participation and ownership 
of the program at a local level.  This not only encourages greater 
acceptance and understanding of the need to conserve biodiversity but 
also ensures the operation of the biosphere reserve as an agent of social 
transformation of attitudes and values towards common values for a 
sustainable future.  The World Conference of Protected Areas, which 
held in South Africa, adopted the theme of – benefit beyond 
boundaries – which means the importance of enhancing sustainable use 
of biodiversityeven beyond the boundaries of the protected areas 
(S.A.I., 2003). 
 Biosphere reserves were planned to have a relatively undisturbed 
core zone, a well defined buffer zone and a flexible transition area 
which maycontain a variety of activities such as agriculture, and where 
local communities, management agencies, scientists, non-
governmental organizations, and cultural groups could work together 
tomanage and develop on sustainable basis the area's resources, 
(UNESCO, 1995).  Perhaps, the only IUCN category that recognizes 
this is the biosphere reserve, which accepts local people as an inherent 
part of the ecosystem.  Most often, national parks and other types of 
protected areas have been a starting point in establishing these areas.  
The multiple use area would be comprised of forests and villages 
where land use practices are compatible with wildlife conservatin.  It is 
expected that while the protection would be enforced in the core-buffer 
area, the multiple use area would promote activties enhancing the 
agricultural, pastoral and forest productivity of the area, and provide 
alternative resources (Bhatt and Kothari, 1996). 
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 2.11.6. Biosphere Reserve Management 
 Biosphere reserves designed to meet one of the most challenging 
issues that the World is facing today.  How can we conserve the 
diversity of plants, animals and micro organisms, which make up our 
living "biosphere" and maintain healthy natural systems while, at the 
same time, meet the material needs and aspirations of an increasing 
number of people?  How can we reconcile conservation of natural 
resources with their sustainable use?  (UNESCO, 2005).  Countries are 
using Biosphere Reserves increasingly as land-use planning and 
management tools, in effect creating a large-scale mosaic of areas with 
nested hierarchies of management regimes (Bridgewater, 2002). 
 Biophere Reserve management must take acount of the multiple 
functions of conservation sustainable development for local 
communities, and scientific research, education and training.  It must 
also accommodate changes over time.  As such, Biosphere Reserves 
tend to be more complex and dynamic than classic protected areas and 
require a coordinatdor or moderator.  However, a major problem is the 
need to enhane the visibility of the Biosphere Reserve coordinator.  
The coordinator's role is vast, going from the identification of a 
"common territory project" to which all stakeholders can subscribe, to 
resolving conflicts, setting up working groups on subjects of common 
cconcern, and promoting successful results (Bioret, 2001).  Zonation is 
the international management tool used to manage the biosphere 
reserve, and many countries adopt this regime in their biosphere 
reserves management. These zones are core, buffer, and transition area, 
and each one of them has its goals and permitted activties.  In addition, 
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it is possible to have various zonations for biosphere reserves, from 
which models subsequently developed, (UKPRR, 2002).   
 The core area, according to Article 4, Section 5(a) of the 
Statutory Framework, should have the following characteristics: 
legally constituted, devoted to long-term protection, according to 
conservation objectives, and of sufficient size to meet these objectives.  
While the buffer zone according to Article 4, Section 5(b) of the 
Statutory Framework, the buffer zone(s) of a biosphere reserve should 
have the following characteristics:  clearly identified, surrounding or 
contiguous to the core area or areas, only activities compatible with the 
conservation objectives can take place.  In addition, according to 
Section 7(a), provision should make mehanisms to manage human use, 
and activities.  The only specific criterion of the transition area in the 
statutory framework is that sustainable resource management practices 
are promoted and developed (Article 4, Section 5{c}). 
 A number of biosphere reserves simultaneously encompass areas 
protected under other systems (such as national parks or nature 
reserves) and other internationally recognized sites (such as World 
Hritage or Ramsar wetland sites).  There may be severl core areas in a 
single biosphere reserve to ensure a representative coverage of the 
mosaic or ecological systems. Normally, the core area is not subject to 
human activity, except research and monitoring and, as the case my be 
to traditional extractive uses by local communities.  A buffer zone 
which is clearly delineated and which surround or is contiguous to the 
core area.  It can be an area for experimental research, for example to 
discover ways to manage natural vegetation, croplands, forests, 
fisheries, to enhance high quality production while conserving natural 
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processes and biodiversity, including soil resources, to the maximum 
extent possible.  In a similar manner, experiments can be carried out in 
the buffer zone to explore how to rehabilitate degraded areas.  It may 
accommodate education, training, tourism and recreation facilites 
(UNESCO, 2005). 
 Usually reserves offer possibilities for seasonal agricultural 
products.  Furthermore, it offers opportunities for development tourism 
as an alternative source of income (Gileswestil, 2003).  In adition, 
different countries seeking for proper biosphere reserve management, 
adopted what known as the national network, and formed their own 
MAB committee as that of Cuba where there are six Biosphere 
Reserves.  These make up the national network and are representative 
of the country's principal and secondary ecosystems (Alvarez, 2004). 
 
 2.11.7. Local People Inolvement  
 There has been an increasing emphasis on the expectation that 
local people should be involved in planning and managing activites in 
and around biosphere reserves.  The latest formal statment of the 
concept found in the Seville Strategy, 1995, and adopted by UNESCO 
in November 1995. Innovation of the biosphere reserve is the attempt 
to link conservation with human development.  In 1984, the 
Internastional Co-Coordinating Council (ICC) of the (MAB) approved 
the Action Plan for Biosphere Reserves, which set nine objectives and 
included the statement "People should be considred part of a biosphere 
reserve".  The ICC also estblished a Scientific Advisory Panel on 
Biosphere Reserves.  The panel's report, published and approved by the 
ICC in 1986, recognized the importance of considering local people 
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and their socio-economic development in defining and managing 
biosphere reserves. Primary concern of the biosphere reserve is 
conservation.  However, the conservation function should be viewed in 
a more anthropic manner, where biosphere reserves should be 
demonstration sites of harmonious, long-lasting relationships between 
man and the natural environment".  Thus, the objectives of biosphere 
reserves redefined into three 'concerns' (conservation, logistic, and 
development) to be combined and harmonized with different local 
people activities, (UKPRR, 2004). 
 
 2.11.8. Stake of Local Community 
 The community must be responsible for sustaining livelihood 
and cultural security by continuing sustainable and ecologically 
sensitive livelihood activities.  Incentives for such activities should be 
provide.  Management activties under such situation should include 
interventions to protect and regenerate ecosystems and species, and 
very importantly safeguard corridors used by migratory animals. 
Encouragement must be provided to traditional resource use, provided 
it is not contrary to the objective of conservation (Brown, et al, 2005).  
There should be a ban on large-scale developmental/commercial 
activities, which may cause an unhealing environmental injuries and 
hence badly affected ecosystems.  Certain areas specific for the 
conservation and/or utilization of medicinal plants may also need to be 
designated within the biosphere reserves.  The justification for the 
importance of the local people in the biosphere reserves atrtributed to 
the fact that large contiguous areas without human habitaton are almost 
impossible to find.   
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 On the other hand, large areas, paticularly those that house free-
ranging animal species with large territories/home ranges, required to 
be conserved.  Such areas existing, but interspersed with human 
habitation, and corridors and other management tools maintain 
contguity in the area.  In addtion, traditional land/water use practices 
often help to maintain substantial wildlife populations and corridors, 
but increasingly threatened with modernization commercialization.  In 
such situations, it is best to conserve a mosaic of natural and human 
ecosystems.  Biosphere reserves provide the opportunity to conserve 
endangered species and/or habitats, while protecting the interests of the 
communities living in the area.  Biosphere reserves have been 
recognized and enlisted but still lack a legal status in some countries 
(Bhatt and Kothari, 1996). 
 
2.12. Dinder Biosphere Reserve 
Dinder National Park is one of the two declared biosphere 
reserves in Sudan.  It was declared in 1979 to serve the international 
concept of the biospheres.  The geographical and geophysical location 
of the park is between the Ethiopian highlands plateau and the flat 
plain and arid Sudanian region, it is an important area for the north-
south migratory birds so it was also designated as one of RAMSAR 
sites (Ali and Nimir, undated).  Its recent archaeological discoveries 
could enhance its significance as a cultural site. Dinder National Park  
also has an indigenous tribe the "Gumuz" which has been living in the 
park since 1912.  In addtion, other migratory communities settled 
inside and around its peripheries (Abu Sin and Amir, 2004).  Dinder 
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National Park should be managed as biosphere reserve, in ways that 
convey real benefits to the local communities. 
The proper ways through which the park can contribute to the 
development of local communities in such a way that the natural 
products can contribute to the resilience of the local communities 
without endangerig the natural resources.  This state could be achieved  
if  local  communities become partners in the management of the park.  
Tourism as one of the possibilities for sustainable use of the national 
parks, it should have high priority in government management plans.  
Communities can benefit from tourism in a way or another such like 
marketing  of  local products, handicrafts, personnel employment, 
addition to those benefits generated to both local and national level 
which may be marketing refreshment, foreign currency attainment, 
stimulate profitable domestic industries, hotels, restaurants, 
transportation systems, souvenirs, handicrafts and guide services 
(Steve, 2000). 
 
2.12.1. Historical Background 
There are archaeolgical sites showing that the Merotic 
civilization extended to the Dinder area.  Harrison, (1898) found the 
Dinder park area without people but noticed the remnants and traces of 
earlier human settlements (Mohammed, 1999). Settlement in the 
Dinder Region dated as far back as the pre-nineteenth century.  In 1861 
the area described by Samuel Baker, as heavily populated. However, in 
the mid-and late 1880, a massive outward migration occurred, either to 
support and defend the Mahdist Revolution (1885-1898), or due to the 
notorious famine of 1888.  Few tribes remained in the area like Gumuz 
 49
tribe whom represent indigenous population in the area.  When Dinder 
National Park was declared in 1935, the park and its surroundings were 
not inhabited, except for the Gumuz tribe who claim that they moved 
into the area in 1912.  During the last few decades, migrants from 
drought affected areas in western Sudan, started to flux and settle in the 
area surrounding the park (Awad, et al, 1992).  Moghrabi and Abdu 
(1985) reported that the migration phenomenon is due to the 
introduction and expansion of mechanized agriculture.  During the 
period (1960-1981), the national park received a large influx of 
migrant people.  However, resettlement of the area intensfed in the 
early 1960s.  Famine and the severe droughts cause immigration from 
western Sudan and West African countries (Suliman, 1986).  A large 
number of these immigrant have settled along the banks of the Rahad 
River in Gadarif State with smaller numbers along the Dinder bank in 
Sennar State.  The tribal structure of these immigrants shows a 
multiplicity of tribes: Masaleat, Burgo, Dago, Fellata, Houssa, Salahab, 
Halween, Rezeigat, and many other smaller tribes. 
The park also subjected to trespssing by nomadic pastoralists 
during the dry season to utilize the available water and grazing 
resources.  The other two factors that accelerated the influx of human 
population into the Dinder area are the unplanned and uncontrolled 
expansion of mechanized rain-fed agriculture.  This created a good 
market for seasonal labor, thereby attracting increasng numbers of 
workers who settled seasonally or permanently near the park 
(Moghraby and Abdu, 1985).  The second factor is the Land 
Registeration Act of 1970, which confirms that all unoccupied land, 
with a few exceptions, belong to the public.  Consequently, the Native 
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Administrators and Tribal Leaders, as a mean of consolidating their 
own powers and authority and to extend their influence over their 
respective domains, distributed traditional agricultural lands to 
migrants and encouraged them to settle in their respective area.  By 
1983, the boundaries of the park exended by some 20 kilometers in the 
north and west direction. Ten villages consequently fell within the new 
boundaries (UNDP/GEF 2004).  These villages are El Khairat, Um 
Salala, Um Kakar, Ein El jamal, Nour El Medeena (Hillat Bello), Hillat 
Ramadn, Hono El Shateeb, El Hono El Azrag, Hillat Hashim, beside 
another group of villages in the Kadallo area in the Blue Nile State 
(Field work, 2004) 
 
 2.12.2. Archaeology  
Archaeologically, investigations carried out in 1997 and 2002, 
along Dinder and Rahad Rivers and their drainage systems, have 
documened an abundance of archaeological sites, at Queisi and nearby 
localities.  The sites are apparently closely associated with Mayas such 
as Abdel Ghani, Ras Amir, Gererrisa and Farsh El Naam.  Other 
surface finds consist of  grinding  stones, Archer's looses and spindle 
whorls.  Based on these finds, the sites tentatively dated to the late 
Meroitic period, that is, the first to the fourth centuries A.D.  Similar 
dates assigned to other sites located along the River Rahad and further 
to the east at and around Jebel Abu Sabika.  Near the latter locality, 
sites of rock paintings and engravings also found (Abdel Salam, 1985). 
The Dinder finds, however, are significant in another repect.  
They revealed the considerable geographical extent of the Meroitic 
kingdom and medieval Fung Sultanate periods (Ramsar, 2005) and 
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they opened new possibilities for the investigation of its relationship 
with the kingdom of Asum.  Archaeological work along the Dinder and 
Southern Blue Nile regions in general is also pertinent to the question 
of Fung origins, which is one of the most complex problems in the 
medieval history of the Sudan.  So far, the only remains attributed to 
this period excavated at Abu Geili across the Blue Nile from Sennar.  
Additional sites of the Fung period are highly likely to turn up along 
the Dinder River.  The early prehistory of the upper reaches of the Nile 
Basin remains poorly understood.  Some implements of Middle 
Paleolithic and Neolithic ages collected at Jebel Geili.  Further research 
in this field is required for a better understanding of these cultural 
development and their connections with others further to the north. 
One of the most challenging questions of reserch in the region is 
that concerning the history of Early Man.  The earliest human skull so 
far discovered in the Sudan comes from Singa on the Blue Nile.  As far 
back as 1936,  Leakey, the leading authority in this field, pointed to the 
potential of the area, together with western Ethiopia, in linking up 
developments in East Africa with the Nile Valley in Egypt (ACENR, 
2004). 
 
2.12.3. Human Settlement 
Unplanned and uncontrolled expansion of mechanized rain-fed 
agriculture, created a prominent market for seasonal labor, and thereby 
attracting increasing numbers of workers who settle seasonally or 
permanently near the park.  Because of this population influx, existing 
villages continued to grow and new settlements adjoining the park 
established during the latter half of the twentieth century, i.e. no less 
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than 30 years after the estblishment of the Park.  During the period, 
(1960-1981) the national park area received a large influx of migrant 
people (Ali and Yogoub, 2002). 
George, (1993) reported that the number of the villages inside 
and around the park were about 33 villages, the population of each 
village ranging between 200-1000 individuals, while (Omer, 2001), 
reported 36 villages near the park boundaries.  In year 2002,  the 
number of the villages reported by HCENR was 38 outside the park 
and 10 villages within the park boundary to the west of Rahad villages. 
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CHAPTER    III 
STUDY AREA 
 
3.1. Location   
Dinder National Park is located in the northern-eastern part of 
the central Sudan, with an area of 10 291 Km2 (Fig. 3.1).  It was 
declared as a national park in 1935 (S.E.C.S., 2001).  The park is 
extende over three States (Sennar, Gedarif and the BlueNile), bordered 
by Rahd River at latitude 12o26'N and longitude 35o02'E, and then 
continues in a north-western direction up to latitude 12o42'N and 
longitude 34o48'E at Dinder River.  The boundary continues again up 
to latitude 12o32N and longitude 34o32'E along Khor Kenana and the 
boundary slightly diverts to the south-east to latitude 11o55'N and 
longitude 34o44'E and then gets to the Sudan-Ethiopian border 
(UNDP/GEF, 2004). 
 
3.2. Topography 
The Souhern Sennar State flat plain forms the basic 
topographical feature of the park.  Some isolated highlands found on 
the southern portion of the park as a natural extension of the Ethiopian 
plateau. Dinder River crossing through the middle of the park while 
Rahad River bordering it from the north-eastern side.  The two rivers 
desended from the Ethiopian highlands with some tributaries (Galagu, 
Masaweek and other smaller streams like Kenna, Suneit, Abu 
Khamera, Heneifa, and El Kisar.  The two rivers are seasonal start 
running in Augut to reach the peak in October-November.  Some pools  
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Figurer (3.1):    Dinder National Park Location 
Source :  UNDP/GEF, ( 2004) 
 
of water (Mayas) usually left behind in the sandy riverbed and they 
may hold waer up to the next rainy season (Abdalhameed, 1995 and 
UNDP/GEF, 2004). 
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3.3. Climate 
The climate of the region is tropical and continental. The year is 
divided into hot and humid rainy summer (May to November) and 
warm dry winter, (December to April).  The rainfall is ranging between 
600-1000mm per annum, and the maximum temperature is about 40oC, 
while an average humidity of 60-65%.  Table (3.1) below shows 
rainfall in the study area. 
 
Table (3.1): Dinder Annual Rainfall Interpolated from 
                     Damazine and Gedarif (1985 to 1999) 
                              Source:  Ali, 2001 
 
      Year    Rainfall    Mean Average of  5 years 
      1985        659    667.94          529.9 
      1986              577    667.94          559.4 
      1987        477    667.94          618.8 
      1988        675    667.94          601.6 
      1989        706    667.94          645.6 
      1990        573    667.94            682.8 
      1991        797    667.94          700.6 
      1992        663    667.94          727.4 
      1993        764    667.94          709.0 
      1994        840    667.94          709.0 
      1995        552    667.94          707.6 
      1996        726     667.94          694.6 
      1997        656    667.94          677.2 
      1998            699    667.94  
      1999        753    667.94  
 
 Dinder National Park therefore lies in the zone of north-easterly 
winds, in which rainfall decreases to the north-east.  Consequently, the 
decrese in the mean annual total is of the order of 30mm for every 20 
Km and this decrease in rainfall is the main reason for the marked 
zonation of the vegetation of the park (UNDP/GEF, 2004).   
Hakim, (1978) and Abdulhameed (1997) stated that, the park fall 
within the low rainfall savanna ecological zone and could be divided 
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into three ecosystems each of which has its own peculiar types of 
plants and animals communities.  These ecosystems are riverine, 
weoodland and Maya ecosystems. 
 
3.4. Water Resource 
Dinder and Rahad seasonal rivers are the main water source flow 
through the Dinder National Park.  The Dinder runs through the centre 
of the park while the Rahad flows out bordering the north-eastern side 
of the park.  Some records 16000 Km2 as catchments area for Dinder 
River and a discharge of about 3 billion cubic meter.  Dinder and 
Rahad usually have numerous pools left behind from the main water 
reservoirs in the dry seasons (UNDP/GEF, 2004).  The Mayas are 
wetland meadows found along the flood plains of the rivers.  They 
have been formed due to the meandering character of the channel and 
the nature of flow of its waters.  They occupy low-lying basins, 
meanders and oxbows.  They are generally crescent shaped with slight 
or no clear banks.  The Mayas classified as productive and non-
productive habitas, based on their carrying capacities and water 
retention potential (El Tom, 1982; Hashim 1987).        
Beides being an importnt source of water in the dry season, the 
pools are the only source of green fodder at that time.  Degradation in 
the catchments areas and repeted fires increased rates of erosion and 
eventual siltation of Mayas beds. The decrease in the annual volume of 
discharge of the river water level is one of the main causes behind the 
dryness of many Mayas. The drainage system in the park is well 
studied.  It is constituted of a number of channels and Khors, stretching 
in the park area forming what is known as Farrish, Godaha or Mayas or 
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it may join the main stream of Dinder River feeding the pools left 
behind after the river dryness.  On the western bank of the Dinder 
River, there are about 13 Mayas, while only 12 Mays are found on the 
eastern bank (Abdel Hameed, 1996). 
Figure (3.2) below shows the drainage system in the Dinder 
National Park. 
 
 
Figure (3.2): The Drainage System in the Dinder  
                     National Park 
                   Source : Ali, (2001) 
 
 
 
 
 
 
 
 
 
 
Figure (3.2) The Drainage System in the Dinder 
National Park 
Source : Ali, (2001) 
 
 
 
3.5. Flora and Fauna of the Park  
Smith (1949) showed that, the distribution of vegetation within 
the three basic ecosystems seems to be highly influenced by several 
factors, water regime, local topography, soil type, and human 
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activities.  However, tree cover is sparse along the bank of river Rahad 
due to intervention of activities of the local communities. 
Harrison and Jackson (1958) stated that the Dinder area is 
included in the Acacia seyal-Balanites savanna alternating wih grass 
area zone, and Anogeissus-Cbmbreturn hartmannianum savanna 
woodland  zone. Dasman (1972) has classified the vegetation of DNP 
into four categories.  Wooded grassland; Open grassland; and Riverine 
forest.  Hakim et al, (1978) and Abdel Hameed et al, (1996) as 
mentioned before recognized three types of ecosystems: Acacia seyal 
Balanites aegyptiaca ecosystem, covering the area south of Khor 
Galegu, and east of the Dinder River. The riverine ecosystem occupies 
the banks of the Rahad and Dinder Rivers, dominated by different 
species like Ficus sycomorus; Hyphaene thebaica, Acaica sieberiana; 
Stereospermum kunthianump Tamarindus indica; and Combretum sp.  
The most dominant grasses are Bekeropsis uniseta; Eragrostis tremula, 
and Sorghum sudanenis with different species of forbs and climber 
from the ground floor layer.  The ecosystem of the Mayas (Meadows) 
includes Echinochloa stagnina, Cynadon dactylon, Kylliga sp., 
Bracharia sp. And Ipomoea aquatica  The standing crop of green 
forage and fish supports a large number of ungulates and birds 
throughout the dry season.  However, the new invader Sesbania sp. "El 
Sorrib" is advancing from the east towards its centre. The Maya is the 
last stronghold of the Tiang. (Damaliscus korrigum), Waterbuck 
(Kobus defassa), Buffalo (Syncerus caffer), Baboons (Papio amubis) 
and Predators in the area.  Species that frequent the Mayas include 
reedbuck (Redunca redunca), Oribi (Ourebia ourebia), Warthog 
(Phacochoerus africanus), Ostrich (Struthio camelus) and many birds 
 59
species feed on small fish, like the Marabou stork (Leptoptilas 
crumeniferus). 
Harrison (1953) documenting his visit to the park in 1905 by 
mentioning the abundance of elephants (Loxodonta africana), giraffes 
(Giraffa camelopardalis); black rhinoceros (Diceros bicornus); 
Buffallo (Syncerus caffer);hippopotamus (Hippopotamus amphibious); 
sommering's gazelle (Gazalla soemmeringi) as well as other species of 
ungulates.  The Nile crocodile (Crocodilus niloticus), monitor lizards 
python and many species of snakes represent the reptilian diversity 
(Fobers, 1950). Dasman, (1972) and HCENR-WRC, (2001) reported 
the following as some of the most important herbivores seen in 
considerable numbers: Reedbuck (Redunca redunca), Buffalo 
(Syncerus caffer), Waterbuck (Kobus defasa), and Red fronted gazelle 
(Gazella rufifrons).  Nikolaus and Dawi (1987) report the lfollowing 
species among the more common and interesting birds; Bustard 
(Ardeotis kori),  Bustard (Eupodotis senegalensis), Egyptian goose 
(Alopochen aegyptiocus), Guinea fowl (Numida meliagris), Hadada 
ibis (Hagedashia hagedash), Sacred ibis (Theskiornis aethiopicus), 
Marabou stork (Leptoptilos crumeniferus), Pink-backed Pelican 
(Pelecanus rufescene) and Sudan dioch (Quelea quelea).  Alam, (2002) 
stated that many of the insects collected in the park are decomposers, 
such like Buprested bettles, Termites, Dung beetles.  Insect in the park 
value.   
Fishing is one of the well known illegal practices carried by 
local people in the park.  A number of productive Mayas offer large 
quantities of fish in the dry season.  Khalid, et al, (2002) reported that, 
14 family, 22 genera, and 32 species were found in Dinder National 
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Park.  This wealth could be managed in a sustainable manner to be 
beneficial to the local communities and the local markets.  The most 
important species include "Garmut" (Clarias laser), "Nook" 
(Heterodox niloticus), "Gurgur" (Ynodontus spp.) and "Bulti" (Tilapia 
niloticus). 
 
3.6. Population and Land Use  
Population estimated to be 100,000-150,000 persons according 
to 1993 Population Census.  There are 10 villages inside the park and 
38 villages near the park within a distance of less than one kilometer 
from the boundaries of the park.  The tribal strucutre of the 
communities living around and within the park illustrates a multiplicity 
of tribes. 
Tribes from Western Sudan, constitute 43% of the villages 
population, followed by Arab tribes (20%), West African tribes (13%) 
and Nilotic tribes account for about 8% (Mohamd, 1999).  Different 
economic activities practiced in the region.  This is mainly due to the 
favorable climatically condition, fertile agricultural soil, richness and 
diversified natural resources. 
 
3.6.1. Agriculture  
 Rain fed and Gerrif land cultivation is the two types of 
agriculture practiced in the region and constitute the main economic 
activity.  The successes of the crop greatly affected by the frequency 
and distribution of rain throughout the rainy season.  The main crops 
grown in the park are Dura, millet and sesame. The average area per 
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household is about 19 feddans for the Rahad villeages and only 5 
feddans for Megano peoples. (Omer, 2001). 
 Gerrif cultivation is quite productive since soil fertility annually 
renewed by flood water and has a high rate of water retention.  All 
Rahad villages inside the park possess Gerrif  land.  After harvest, the 
Gerrif land is usually rented out to nomads.  The crop resdidues are a 
valuable resource, in the dry season.  This is an added reason for 
animal herds to enter in vicinity of the villages inside the park. 
 
 3.6.2. Animal Husbandry 
Animal husbandry in the area is divided into two main 
categories, the pastoralist those who come from outside and theresident 
communities.  The absence of landuse plans in the region and the 
irrationally expanded mechanized agricultural schemes over the natural 
pastoral areas is one of the causes that make nomadic pastoralists 
regularly trespass into the park with large numbers of domestic 
livestock (Omer, et al, 2001 and Moghrabi and Abdu 1985), the 
Nomads emigrate during the dry season from the three states as well as 
from other areas such as the White Nile, the Butana and Eastern Sudan.  
The ultimate results of increasing numbers of livestock in the area 
around the park are trespassing and the over-grazing of the Mayas and 
the transmission of diseases.  In the park, the climax vegetation 
consists of native grasses and browse, while the present vegetation 
consist of native grasses, herbs, forbs, invaders, browse and trees 
(Fadul Elmulla, 1994). 
The permanent residents keep limited numbers of domestic 
animals (goats, sheep, donkeys, chickens and sometimes cattle).  
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Onlywell-to-do inhabitants possess cattle.  Settled villagers generally 
keep their animals in their vicinity. Animals graze first on the natural 
pasture around the villages, and then they move into the traditional and 
mechanized rain-fed farms to feed on crop residues and sometimes 
they move into the park (Omner, et al, 2001). 
 
3.7. Risks Confronting the Park Ecosystems and    
Biodiversity 
 
 There are many threats to the different ecosystems of the park. 
All most all of these threats are due to illegal ativities of trespassing 
neighbouring communities. 
 3.7.1. Mechanized and Tradtonal Rain-fed Farming 
 Agricultural practicesd in the park cause serious damage to the 
natural ecosystems of the region.  The areas to which the wild animals 
migrate in the rainy season had been transformed to agricultural 
schemes.  When animals migrate to their wet season habitats, they are 
subjected to poaching by the farmers.  This is one reason why the 
population of some animals extinct (sommering gazelles) or 
dramatically reduced (Tiang). 
 
 3.7.2. Hunting and Poaching 
Despite the great efforts exerted by the DNP authorities, still 
hunting practiced illegally throughout the year.  Dasman (1972) 
reported the case of poisoning of water points for killing animals.  
Several game scouts have lost their lives at the hands of poachers 
inside the park (See Appendix II).  Species like tiang, reedbuck and 
waterbuck are dramatically reduced  in numbers. 
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3.7.3. Fires 
Fire assumes a significant role in the clay plain area of the Sudan 
along the 16-inch isohyets.  All of the Dinder National Park lies above 
the 16-inch isohyets and subjected to frequent and often intense 
burning.  Fire starts as early as mid-September (Dasman, 1972), before 
opening of the roads.  Most of the fires are admittedly set outside the 
park by nomad herdsmen, farmers and others. The nomads are seeking 
to reduce the dry grass cover in order to improve access and to 
stimulate new growth of green perennial grases for livestock.  Other 
fires are set inside the park by poachers, trespassing nomad herdsmen 
and honey-gatherers.  The park authorities are handicapped towards 
mitigating the frequencies of the fire due to lack of trained personel 
and vehicles. The park, at present, exhibits changes in varieties and 
distribution of vegetation caused by repeated wildfires. Fire could be 
used as a management tool at the time and in the place needed to 
achieve park's objective.  Some areas n the park need to be burn 
annually to allowe animal viewing by visitors or to maintain areas of 
open or wooded grassland in their present condition. 
 
3.8. Management Status 
The Wildlife Conservation General Administration (WCGA) is 
fully responsible for the protecion and conservation of wildlife and 
protected areas in Sudan. The administration divided into two main 
circles.  The first is the administrative circle, which is responsible for 
the managerial aspects (personnel, and provision of work facilities and 
other related issues).  The second is the technical circle, which 
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embodies different scientific and technical units (law enforcement, 
protected areas and planning unit). 
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CHAPTER  IV 
 
METHODOLOGY 
 
4.1. Introduction 
For this research two types of surveying plans were designed in 
the study area to establish base line data, namely, inventory of existing 
plant cover and social survey. The former was planned for the sake of 
determining the relationship between natural resources (forests and 
rangelands) and the livelihood needs of local communities.  The latter 
focused on the attitudes, possibilities and approaches for local 
communities  engagement in the management of the national park. 
An integral component of any forest inventory is the prior 
assembly of all available data pertaining to the forest resources of the 
study area.  Therefore, for the inventory as reconnaissance survey it 
was needed to determine the possible number of samples required, they 
to, asu well as the size and composition of the related inventory crew 
and logistic support. 
4.2. Mensurational Work 
 4.2.1. Permission for Total Data Collection 
         Prior to the start of the data collection, the General Manager of 
the Wildlife Administration was infomed about the nature of the 
research and the study area.  A request letter addressed to the General 
Manager to issue an order to the wildlife officers in the study area to 
offer the possible assistance and to help in data collection. 
 
 4.2.2. Inventory Crew Size 
 For this research, the researcher relied on a team consisted of a  
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teaching assistant working at the Department of Forest Management,  
University of Khartoum, beside some labors and the staff of the Dinder 
National Park. There was a clear assignment of duties and 
responsibilities to the team.  The researcher was responsible for over 
all data collection to guarantee liaison with the traditional leaders and 
the administration of the national park.  The crew consisted of crew 
chief (researcher), compass man, rear chainman, tree identifiers – 
measurers, dendrologist, labors and driver.  For the temporary 
personnel, time was devoted to their training.  The first three days were 
devoted to this task. 
 
 4.2.3. Equipment 
 The basic equipments used in this research were :  
 Field record sheets, Clipboad for holding forms, Pencils, 
Diameter tapes topographic chaining tape, Compasses, Sunnto 
clinometer, Plastic marking ribbon, First aid kit, calipers, and 
hypsometer and GPS. 
 
 4.2.4. Daily Work Program 
 Each evening the researcher provided individual crew chiefs 
with instructions about their work for the following day.  For access 
lines, base lines or sample strip, the researcher provides : 
- The locadion of the work starting point. 
 
- The number and bearng of the line or strip to be established. 
 
- If required, information as starting point access. 
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4.2.5. Surveying 
 Two points A and B were marked on the outer edges of Khairat 
and Hillat Hashim respectively by using of GPS Plus. The coordinates 
of the two villages were recorded Khairat is up stream while Hillat 
Hashim is down stream. The straight distance between the two points 
was  measured, by using GPS.  Both villages lie on the wesetern bank 
of the Rahad River, and the rest villages lies between the above 
mentioned ones. 
 Between the two points an imaginary straight line was drawn. 
The bearing and back bearing of the two locations were found and 
recorded.  The imaginary line, has been taken as base line on which all 
survey lines running from the river bank to the Dahara are 
perpendicular to it.  The bearing of the survey lines to the base line 
found and vise versa the back bearing and both were measured.  
Survey lines then constructed from point A to B at a distance of 500m, 
and parallel to each other.  The first survey line dropped at point A, 
directly south and adjacent to Khairat on the river bank, towards 
Dahara with bearing of 208o   In order to keep stright survey line, the 
track and the bearing always kept as they are. 
 Subsequent sample plots were locted all along each survey line 
at 400m from each other, for a distance of 4.8 Km. Starting from the 
river bank going forward towards Dahara.  Twelve sample plots were 
determined in each survey line.  The point at each 400m along the 
survey lines, from the centre of the sample plot.  In each centre, a rope 
of 56.4m used to delineate the area of the sample plots.  Each sample 
plot represent 2 hectare.  In each one all trees of greater than 5cm 
diameter breast height whose point of germiation lies within the 
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sample plot boundaries were examined, measured and recorded and all 
established trees of less than or equal to 5cm dbh growing within the 
sample plot were measured and recorded as regeneration. 
 In each sample plot all the trees species identified, measured, 
counted, and recorded.  For each tree, the diameter at breast height 
measured by using of Diameter Gauge (caliper or diameter tape).  The 
height also measured by using of height finder (Clinometers).  All the 
tree species with a diameter less than 5cm considered being as one of 
the various stages of the regenerations.  They were identified, counted, 
separately and recorded in every sample plot. 
 For grasses and regenerations, 1m-square iron quadrate placed in 
each sample plot, where the centre of the sample plots represents the 
central point of the quadrate.  Each grass species in the quadrate 
identified, frequency recoded and registered separately.  To set the next 
survey line, an off set made from the previous survey line in the 
following manner. 
 A point was marked and determined using the GPS on the 
previous survey line, then moves in a bearing equal to 298o keeping the 
track and the bearing in order to maintain straight course.  At the 
500m, a mark made using the GPS, and then fom which to move a 
direction bearing 28o   till the river bank, and made a mark there and its 
coordination recorded. The next survey line, start from that point, at 
bearing 208o towards Dahara, keeping, the bearing and track as they 
are, in order to maintain a straight course.  The same process, repeated 
in locating subsequent survey lines. 
 The first tie point with a bearing 198o and coordinates of  
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(N-12.82710-E 35.21998) was located to the south-east, adjacent to 
Khairat.  From this point, the base survey line was streteching in a 
south-west direction towards Hillat Hashim, with a total length of 
2000m.  
 The total number of the stratum is 42-survey lines as the 
inventory carried out with a distance of 500m between each two 
successive survey lines.  For each survey line, the number of the 
sample plots are 12 with a constant distance equal to 400m between 
each two successive sample plots.  Therefore the total numer of the 
sample plots are 504.  The sample plot has a circular shape with radius 
of 56.4m, to represent an area of 2 hectares. 
 
 4.2.6. Plot Measurement Procedures 
 Different measures made regarding plot measurement like: 
- Tree identification: this activity undertaken for determining 
the local name for the trees.  A local inhabitant who is 
knowledgeable about the trees in the study area embodied in 
the team. 
- Diameter measurement: after the identification of the tree, the 
measurement takes place.  Since breast height accepted as 
1.3m above mean ground level, it is good practice to cut a 
stick exactly 1.3m in length for use in dbh measurements.  
The diameter tapes and calipers used for the measurement of 
the dbh.  At all times care taken to ensure that the diameter 
tape is maintained horizontal around the tree and does not 
enclose anything other than the stem. 
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- Pole height: hypsometers and clinometers used tomeasure the 
pole height of the trees. 
- Other measurements: One m-square iron quadrate used to 
measure the density of grasses and shrubs. 
At the end of the inventory, the following data collected : 
- Every tree species (with dbh, more than 5cm) within the 
single sample plot identified, counted, measured (height and  
dbh) and recorded. 
- Every tree species with a diameter equal toor less than 5cm, 
within the sample plot identified, counted and recorded. 
- All grasses and herbs within every sample quadrate 
identified, counted, and recorded separately. 
 
4.3. Social Survey 
There are different types of approaches followed to assess the 
relationship between local population and ecosystems.  The most 
common one in the field of natural resources is the indicator-based 
approach. This approach assesses the relationship between the 
communities and ntural resources (Twig, et al, 2001).  The approach 
includes several opportunities to reduse errors where indicators can be 
added or deleted at any time according to their usefulness. Based on 
this approach useful and appropriate indicators were identified.  The 
selected indicators divided into 6 major content areas that are believed 
to affect the sustainable livelihood of local people and the surrounding 
environment. The six majorcontent areas are : 
- Demographic and socio-cultural content area: consists of 
population size, population growth, family size, migration, cooperation 
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and assistance, degree of reliance on the national park to meet 
necessary requirements.  The specific indicators for this content area 
are; last population census, annual growth rate, family size, types of 
migration, degree of reliance on the park, source of income generation, 
migrants for seasonal employment and the general health of the 
communities within the park. 
- Physical and climatic content area: includes soil, vegetation, 
climate, and agro-ecological zone and land degradation.  The specific 
indicators for this content area are climaic zone, soil types, vegetation 
status, rainfall (amount, distribution and drought probability), soil 
erosion, deforestation and overgrazing. 
- Economic content areas: includes land utilization, crop land, 
others land use pattern, food production, crop productivity, livestock 
size, farm and non-farm activities, food availability, purchasing power 
and food consumption. The specific indicators for this content area are 
land holding size, cultivable and, pastoral land, major crops, yield per 
feddan, and number of livestock, loss due to insects, birds and weeds, 
income shares, and the standard of living, institutional contecnt area 
and existence of governmental authorities.  The specific indicators for 
this content area are plans for dealing with the management of the 
national park base upon the participatory aproach. 
- Disease/malnutrition content area: this includes types of 
endemic diseases and children's nutritional status.  The specific 
indicators for this content area are prevalence of endemic diseases and 
prevalence of chronic malnutrition. 
- History of livelihood content area:include historical record of 
people influx and their rate of growh in relation to the utilization of 
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natural resources.  The data collection survey took place between 
December 2002 and March 2003. 
4.3.1 .Type of Data Collection 
However, a combination of different methodology employed in 
gathering information, namely, household surveys, Rapid Rural 
Appraisal (RRA) and secondary data collection. 
The household-level questionnaire (Appebndix 1) carried out by 
well-selected and trained enumerators and closely supervised by the 
resercher.  A random sample of 5% respondents from all the villages 
(10 villages) selected for this study. 
Two types of data were collected, namely, primary and 
secondary data. The primary data includes interviews with local 
inhabitants (Appendix 1), self-administered questionnare with the 
elites personnel in the study area (Appendix 2).  The primary data  
principally collected to evaluate the social and economical impacts of 
local communities on the national park and the possibility of recruiting 
them in the management plans of the national park. The source of the 
secondary data includes annual reports of the national park, literture 
and relevant studies conduct in the same site. 
  
 4.3.2. Methods of Primary Data Collection 
 The primary data collected from three groups, namely, local 
inhabtants, key informants and the personnel of Dinder National  
Park. methods of data collection have dealt with same items covered 
by the research questions mentioned in Chapter I. 
 Accordingly, the respondents asked different set of questions 
that deal with the relationship between the local communities and the 
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national park.  The key informants interviewed individually or in 
groups according to their situation.  The informtion collected from the 
key informants used to overcome the bias and ambiguities that may 
arise during the data collection and contribute to the shortcoming of the 
questionnaire. 
 The personnel of the national park interviewed through self-
administrated questionnaire to find answer to common questions in 
order to avoid repetition and to check items while local inhabitants 
interviewed. 
 The first set of data collected from local people (inhabitnts).  An 
appropriate random sample representing 5% of the household from 
each village was included. The selection of local people made 
randomly according to their availability during data collection visit.  
The second set of data obtained from the National Park employees and 
other elites using self-administered questionnaire.  The questionnaire 
was given to the respondents as homework since the respondents were 
busy during work hours, being literate, able to follow written 
instructions, understand the investigated issues, and sufficiently 
motivated to complete the questionnaire on their own, the task 
appeared to be feasible.  The objective of this questionnaire is to 
collect general information with a reasonble depth about the working 
strategies of the park, their activities, incentives, motivation and the 
management systems. 
 
 4.3.3. Construction of the Questionnaire  
 The questionnaire administered in all the villages within the 
study area.  The questionnaire constructed according to guidelines of 
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Ebeedat, et al, (1997), and personal contacts with some specialists had 
been done.  The following points considered : 
- To be certain that questions are relevant to the research 
problem and objectives of the study. 
 
- Ask diract questions that the respondents can be able to 
answer. 
 
- Express each question as simply as possible. 
 
- State questions in specific concrete terms. 
 
- State the terms in simple language that the respondents use in 
every day conversation. 
 
- To include active components in the questionnaire which 
attract respondents to reply attentively. 
 
- Record promptly all information in the documents in order to 
win the respondents's confidence. 
 
 
The questionnaire consist mainly of closed-end questions, with 
mostly multiple choices or yes and no style of answers or tables, or 
dichotomous questions in step-wise style, each answer leading to 
specific set of follow-up questions with no open-ended questions, 
except where it is inevitable.  This type of questions used in the 
questionnaire in order to : 
- Make the least demands up on respondents. 
- Permit quick, efficient collection of data. 
- Permit easy, quick and accurate analysis of answer. 
- The combination of questions and associated response 
categories sometimes help respondents to understand the 
questions more clearly. 
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- They are more useful in obtaining answers to senstive 
questions. 
The open-ended questions avoided except where it is inevitable 
because of their negative drawbacks. 
 
4.3.4. Organization of  Data  
The conception step followed by the organization of questions.  
The following guidelines considered : 
- Begin with simple, easy to answer questions. 
- Place sensitive or more complex questions later in the 
questionnaire., 
- Place the items in logical order. 
- Try to create an interesting mix of items within the 
questionnaire. 
An introduction was set to the questionnaire at the top of the first 
page or face sheet of the questionnaire.  The introduction written in 
understandable short sentences to respondents.  It followed by : 
- Introducing  the persons conducting the research. 
 
- Explanation of the purpose and importance of the study. 
 
- Assurance that answers would not be disclosed to any body 
else to assure confidentiality. 
 
- Explanation that the respondents selected at random to make 
them at ease in answering frankly. 
 
4.3.5. Pre-testing  
A pre-test step followed the formulation of the questionnaire to 
discover and correct any flaws in it.  The purpose of the pre-test is to 
make sure that the questionnaire would deliver reliable and valid data 
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for answering the problem under investigation. The final year students 
of  Faculty of Forestry, University of Khartoum, as a part of their study 
course, were asked to analyze the questionnaire, and to estimate how 
the respondents will be able to respond to the questionnaire.  
According to the comments of the students, the draft questionnaire was 
revised. Finally, the supervisor checked the questionnaire, and 
accordingly, some questions removed.  After the pre-testing, the 
contents of the questionnaire materialized into simple forms with 
minimum itmes to obtain necessary information.  The questionnaires 
were finally revised and printed (Appedix 1 and 2). 
 
4.3.6. Local Permission for Data Collection 
After reaching any selected village, the first step involved 
obtaining permission from local authorities before conducting the 
survey.  This permission certainly recommended for surveys in rural 
areas where the residents may be more suspicious about outsiders.  The 
leaders also asked to convince the local respondents to cooperate in 
conducting. 
 
4.3.7. Data Processing and Statistical Anlysis 
Raw data collected put in chart tables through converting 
qualitative data to quantitative data following coding method.  The 
statistical analysis commenced through exploratory manipultions of the 
data obtained in the study area.  This process accomplished by 
critically examining the data with simple techniques of analysis.  The 
main tools are the construction of simple tables and selected cross-
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tabulation which allows tentative answers to many of the questions 
being asked in the survey. 
Data collected put in spread sheets, in summary sheets and 
converted them to tables or histograms.  Where necessary, some 
reports, and other data obtained, were subject to further analysis. 
Descriptive statistical analysis techniques such as frequency 
distribution and percentage were used to analyze the data.  
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CHAPTER    V 
RESULTS AND DISCUSSION 
 
5.1. Settlement in Dinder Biosphere Reserve 
There is remarked controversy regarding the settlement of local 
communities in the Dinder National Park.  Some authors believe that 
the area was inhabited in the past according to the archaeological sites, 
which show that the Meriotic Civilization extended to the Dinder area. 
Other believe that settlement in the Dinder region dated as far back as 
the pre-nineteenth century. Samuel Baker (the British Explorer) 
described the area as heavily populated, when he visited it in 1861, 
while Harrison (1898) reported that the area was not inhabited by 
people, but observed the remnants and traces of earlier human 
settlements.  (Ali, 1986, Mohammed 1999).  However, human beings 
movements (individually or in mass groups) from one place to another 
is a natural event, and it took place in different times due to different 
factors like environmental disasters, wars and others. 
 In the study area, the extension of the area of the park in 1984 is 
the major cause for inclusion of 10 villages within the park.  Indeed the 
villages were not inside the park when it was established.  A committee 
was formed and it decided to group them in large villages outside the 
park where services could be provided to them.  However, this decision 
was never implemented. Different social groups exist in these villages 
coming from the different parts of the country with the dominance of 
migrant from Eastern and Western Sudan.  Some respondents clarified 
that their ancestors arrived in the areas neighbouring the National Park 
before the seventies, the member of this group are all from Eastern and 
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Western Sudan and representing 31.7%.  This agrees with Omer (2001) 
and Abu Sin and Amir (2004) who documented the establishment of 
the villages neighbouring the National Park in the period between 1960 
and 1975. The period between years 1970-1990 witnessed huge influx 
of "new" migrants to the national park as indicated by 42.4% of the 
respondents (Fig. 5.1).  At this period, people from different parts of 
the country started to settle in the National Park. 
 Several factors are responsible for the high influx. The main 
factor for the settlement of southerners in the park is the escalation of 
the civil war in the south, which pushed southerners to flee from the 
escalating conflicts. 
 Moreover, the period of migration coincided with the drought 
cycles, land degradation and desertification during which the country 
witnessed several famines. The rest of respondents showed that 25.9% 
of the local people came to the study area after nineties.(Fig. 5.1). 
 Farmers were having nagging doubts about the rains coupled 
with the sharp decline in crop productivity.  The only feasible solution 
for the farmers is to migrate to virgin sites recognized with high 
productivity.  Here, the National Park provided a ready solution to 
farmers and displaced people from different parts of the country 
including Southern Sudan.  Figure (5.1) shows the demographic 
structure of the population at the national park and the period of 
migration to the park. 
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Figure (5.1): Origin of Settlers in Dinder National Park and 
Period of Migration 
 
 This influx can be attributed to the fact that either the same 
factors for migration still exist, or the new settlers found a good site 
and managed to drag their relatives to the new site. This agrees with 
Omer (2001) who carried a survey in 1994 which revealed that 
settlement in the National Park increased dramatically between 1965 
and 1994. 
 
5.2. Factors Behind the Influx of People into the National 
Park  
Migration of people usually linked with push and pull factors.  
The push factors are those that make the local communities vulnerable 
to external shocks far beyond their capacity and potentiality to cope 
with or to recover from its impacts. Such factors could be of 
environmental, economical and social nature and become determinant 
to the existence of local communities. 
Table (5.1) shows that the economical factor played a significant 
role in the migration of people to the National Park. About 44% of the 
respondents attributed their settlement in the park due to lack of job 
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opportunities at their original sites.  Reliance on agriculture and animal 
rearing for income generation is no longer enough to guarantee 
amenity life.  Most parts of Sudan characterized as areas with high 
level of poverty. 
 
Table (5.1)   Factors Behind People Settlement in the National 
Park  and People Relation to Their Origin. 
Area No. Econom- 
ical    %   
Environ- 
mental  % 
Social 
    % 
Others 
    % 
Relations to their 
Original Areas  % 
No                Family 
Relation        Relations 
W.S.   27     55.6    33.3  6.7  59.3   55.6           44.4 
 E.S.  34     38.2    52.9  8.2  48.5   38.2           61.8 
 S.S.    2     50.0  100.0 50.0  50.0   50.0           50 
 C.S.      3        -    66.7   3.3 100.0    33.3           66.6 
Total  66    43.9    47.0 50.0  55.4   45.5           54.5 
        W.S.= Western Sudan.                 E.S.=Eastern Sudan 
         S.S. = Southern Sudan                 C.S.=Central Sudan. 
 
 The possibility of investment is almost nil, therefore job 
opportunities are very limited particularly for unskilled labour, which 
makes livelihood difficult at their original sites.  Unfortunately, in the 
park there are limited choices for income generation. As a result, 
residents have to search for additional source of income to obtain their 
necessary requirements.  The only available option is to rely on the 
natural resources within and around the National Park for this task.  
Elwakeel (2002) stated that the local communities in the National Park 
depend, to a great extent for their livelihoods, on the park.  The main 
sources of income are cultivation, grazing, woodcutting, charcoal 
making, etc.. 
 Half of the interviewed sample (50%) attributed their settlement 
in the National Park to social factors (See Table 5.1).  The ancestors, 
after settling in the park, managed to bring their close relatives and 
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encouraging others to inhabit the National Park.  This agrees with Sir 
Sirisambhand (1985) who stated that patterns of earlier permanent 
settlements usually formed as clusters (mostly relatives and friends). 
 Forty-seven per cent of the interviewed sample blames the 
environmental conditions for dispelling them from their original site 
(See Table 5.1).  Climate change and variability with frequent drought 
cycles resulted in a sharp decline of crop productivity and deteriorated 
rangelands in semi-arid parts of the country. This situation is 
aggravated by desert encroachment where dust storms become a rule 
rather than exception to many parts of the country resulting in immense 
wind erosion which transport or burry the fertile top soil.  As a coping 
mechanism, farmers tend to practice shifting cultivation and expanding 
their agricultural lands, which in turn become ineffective strategy 
under the light of poor soil fertility and fluctuating rains.  This agrees 
with Omer (2001) who attributed the influx of migrants to the National 
Park to frequent drought cycles.  Kadomura (1985) showed that 
drought that persisted throughout the sahel-Sudan once, considered as 
the worst one in the past 200 years. 
 The relations between the emigrated people and their original 
areas vary among respondents.  Considerable proportion of the 
respondents (45.5%) asserted that they have no longer retained any 
relations with their original sites (See Table 5.1).  This group verifies 
their loss of contact with the original sites to the miserable conditions 
that prevails at the original sites.  This finding  could be verified by the 
fact that some respondets might successfully be able to invite their 
relatives and friends to come over and settled at the National Park. The 
rest of the respondents (54.5%) emphasized the retention of relation 
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with their sites of origin, which takes the form of visits every now and 
then, particularly for fulfilling the social obligations (social 
ceremonies). 
 
5.3. Sites of Origin of the Settlers 
The settlers in the National Park came from different parts of the 
country representing different geographical localities. Table (5.2) 
shows the places of origin and the recent settlement of the different 
groups. 
Table (5.2):      The Place of Origin and Recent Settlement. 
  Area W.S.   % E.S.   % S.S.   % C.S.   % Total 
Frequ.     27.0    34.0     2.0    3.0   60.0 
Khairat        0    11.8   50.0    66.7  10.7 
Um Salala     18.5      0      0      0    7.7 
Um Kakar     25.9      2.9      0      0   12.2 
Hilut Bello       7.5      5.9     50      0     7.7 
Ramadan     14.8      5.9       0      0     9.2 
El Shateeb     14.8      5.9       0      0     9.2 
Al Hinoala Zrug        0     17.6       0      0    7.6 
Al Hamal     14.8       2.9       0      0    7.6 
Maycarato       0     14.7       0   33.3    9.2 
Huilut Hashim       3.7     32.4       0      0  16.8 
    W.S.= Western Sudan,             E.S.=Eastern Sudan, 
     S.S.= Southern Sudan.             C.S.=Central Sudan 
 
 
 
 
 Although the residents inhibited the same geographical territory, 
they tend to retain their social fabric coherent.  As mentioned earlier, 
the migration of the ancestors was followed by relatives and friends, 
therefore, it is logical to find any village dominated by a specific tribe 
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or sub-tribe. The majority of settlers from Southern Sudan stayed in El 
Khayrat and Hilut Bello villages.  Inhabitants from Eastern Sudan exist 
in all the 10 villages except Um Salala village.  The concentration of 
inhabitnts from Eastern Sudan found in Hilut Hashim and Al Hino 
Alazrug (See Table 5.2).  The same is true for inhabitants from 
Western Sudan who exist in all the villages except in Khairat, Al Hino 
Alazrug and Maycarato villages, and the dominance of inhabitants 
from Western Sudan is highly pronounced in Um Salala village.  
Inhabitants from Central Sudan exist in two villages (Khairart and 
Maycarato), (See Table 5.2). 
  
5.4. Age Groups and Educational Level 
Applications of age group analysis use an understanding of age 
difference to ensure different sectors' access to innovation.  (Horton et  
al, 1993).  Different stakeholders often have different ideas in terms of 
a given project and expected impacts.  This is definitely will influence 
how different stakeholders view the project's "success" and actual 
achieved  impacts, (Johnson, et al,2000).  From these points the 
importance of the philosophy of considering age groups and the 
educational level of communities has emerged as a variable of 
paramount importance. 
 As far as the age groups are concerned, the importance of 
involvement of the different age groups of local communities in trials 
for sustaining the adopted activities is important. In the study area, the 
selection of the respondents, made in a way to be representative to all 
age groups of the community.  Figure (5.2) shows the age groups and 
the educational level of the respondents.  Children and young people 
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represent 15.2% of the selected sample and this includes people of age 
less than 20 years, while the youth (of age between 20-40 years) 
represents 30.3% of the target group.  The rest of the respondents 
(44.5%) are of age more than 40 years.  The cross tabulation revealed 
that there is a considerable variation regarding age groups and the 
educational level.  Generally, the majority of the respondents had no 
chance to pursue their education mainly due to the lack of school 
services in the study area. 
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Figure (5.2): Age Groups and the Educational Level of the 
Respondents in the Study Area. 
 
 Accordingly, the level of illiteracy is very high where 53% of 
the respondents of the various age groups are illiterate and the level of 
illiteracy increase with the advance of age. Only 22.8% of the 
respondents had the chance to pursue their education to primary or 
secondary level and none of the respondents has the university 
education. 
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 The high level of illiteracy and Khalwa education attributed to 
many factors. Firstly, the inhabitants originally came from marginal 
areas where educational facilities are very limited, secondly, they came 
to an area where the educational service does not exist, finally, the 
inhabitants according to their professions are not keen to allow their 
kids to pursue education, because children are considered as a labor 
force particularly in the agricultural activities.  This is in addition to the 
fact that, the park authority was not allowing schools within the area to 
force people to leave and not to make the villages attractive to new 
comers. These miserable facts make any effort regarding 
environmental awareness very difficult, if not impossible, unless the 
used tools and educational methods carefully chosen and designed.  
Education and communication are crucial elements for motivating 
communities to become active patterns in the development and 
conservation process.  Awareness raising, knowledge acquisition, 
attitude change, confidence building, participation in decision-making, 
and action, all required processes of education and communication  
(Hany,2002). 
 
5.5. Willingness to Evacuate DNP 
To explore the perception of the local inhabitants about their 
willingness to evacuate the National Park, to their original sites, the 
respondents were asked about the possibility to return back home if  
the reasons responsible for their departure vanished. The majority of 
the respondents (89.9%) stated that they have no interest or ambition to 
return to their original area (Table 5.3), particularly those from 
Southern and Central Sudan. The entire interviewed sample from these 
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areas stated clearly they opposed the idea of returning back home.  
Table (5.3) shows the attitude of respondents regarding reverse 
migration to their sites of origin and their justifications. 
 
Table (5.3):   Attitude of respondents regarding reverse migration 
to Their sites of origin and their justification. 
  Area   Frequ. Pernanent 
Settlement 
       % 
Reasons against returning  
          Back home 
                   % 
         Land 
Owner 
I have work to 
do 
Others 
W.S.     27    84.2   66.7     14.8  55.6 
E.S.     34    94.1   82.4       5.9  50.0 
S.S.       2  100.0 100.0     50.0  50/0 
C.S.       3  100.0 100.0       0  33.3 
Total      66    89.9%  77.3%     10.6%  51.1% 
   W.S.=Western Sudan.                    E.S.=Eastern Sudan 
    S.S.= Southern Sudan.                   C.S.=Central Sudan 
 
    The bulk of the respondents, (77.3%), who oppose the idea of 
evacuating the National Park to their original sites clarified their 
rejection by .ownership of agricultural lands at the National Park 
compared to their original sites where they were either landless or got 
rid of their agricultural lands.  The agricultural land possessed by the 
settlers considered as the only asset on which the settlers rely on or 
living.  This agrees with Abu Sin (2004) emphasizing that the main 
reason for the selection of the National Park by the settlers is the soil 
fertility, abundance of pastures and agricultural land.  Some 
respondents (10.6%) verified their rejection of the idea of returning to 
the availability of job opportunities, which is not valid at the original 
sites, while the rest of the respondents (12.1%) mentioned other 
factors. 
  It is clear from the findings that the majority of the settlers prefer 
to remain in the National Park. Unfortunately, this contradicts with the 
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laws, legislation, and ordinance of the park.  The allegation of the 
National Park authority backed by the assumption that helping local 
communities to settle outside the National Park will provide better 
resilience condition and sustainable livelihood. In some countries like 
Ethiopia, in year 2004 about 463 houses of the Guji-Oromo people 
were burned down in Nechasar Park by the park authorities and people 
were relocated outside the park (Thompson, 2005).  However, this 
contradicts with the concepts of biosphere reserves, which call for 
mobilizing the local communities and involving them in the 
management of the protected areas.  The application of community 
oriented management and attitude of the protocol of the protected areas 
for building a confidence bridge between the protected areas 
authorities and the settlers proved to bring good results in South Africa 
and Mozambique where the national governments provided settlers of 
the protected areas with the necessary infrastructure that enhanced 
better life for the settlers.  Moreover, these governments encouraged 
the settlement of the communities within the boundaries of the park by 
protecting them against wild animals by fences. 
 
5.6. Degree of Reliance on the National Park for Sustainable 
       Livelihood 
 
      The settlers of the National Park arrived to the site without 
necessary materials to support their living.  Accordingly, they relied on 
the natural resources in the study area, which provided poles and 
grasses, for the construction of their houses, source of fuel wood and 
source of fodder besides other necessities.  The intervention of the 
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human beings in the National Park has impacts on the resources, which 
took different forms. 
 
5.7.Housing 
       All the houses in the study area are made of local material in 
which the forest products represent the dominant component.  Table 
(5.4) shows the traditional building units in the study area. 
 
Table (5.4):      The Components of the Traditional Houses 
                                    At the Study Area                                                                       
                      
Area 
            
Frequ. 
      
Gottia 
    %        
Rakoba 
     % 
Sareef 
    % 
Kornok 
    % 
Zareeba 
     % 
W.S.    27   96.3   81.5   77.8    7.4   33.3 
E.S.    34   97.1   67.6   85.3   23.5   20.7 
S.S.       2 100.0 100.0   0.00   50.0   50.0 
C.S.      3 100.0 100.0 100.0   0.00   0/00 
Total     66   97.0   75.8  80.3  16.7   25.8 
    W.S.= Western Sudan                 E.S.= Eastern Sudan 
             S.S.=  Southern Sudan               C.S.= Central Sudan/ 
  
The traditional hut (Gottia) represent the main units of the 
traditional building.  This fact supported by the findings of Table (5.4) 
above, where almost the entire interviewed sample claimed that their 
houses consist of one or more Gottia, and 80.3% showed that their 
houses are demarcated by fence made of forest products (Sareef). The 
Gottia, usually used as bedroom and encompasses the luggage of the 
inhabitants, while the shade hut (Rakuba) usually used as living room.  
About 75.8% of the respondents mentioned the Rakuba as one of the 
components of their houses.  Sometimes, the Gottia substitute by 
Kornok or coexist in a house.  However, 16.7% of the respondents 
asserted the existence of Kornok at their houses.  The other component 
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of the houses as asserted by the settlers are Zareeba (for keeping 
animals), Saidabas and Siwaibs (for storing surplus production of 
agricultural crop as asserted by 25.8% of the local inhabitants.  This 
agrees with Omer (2001) describing the houses in the National Park as 
made of straw and grasses Gottia, Rakuba and food stores. 
The number of the units comprising the houses varies according 
to specification and the tasks, i.e. the number of Gottia is not necessary 
to be as equal as the number of Rakuba.  Table (5.5) shows the number 
of the different units in the traditional houses.  In addition, the sizes of 
the units vary according to the purpose of the unit.  Usually (guest 
house) is larger than the other units in size 
 
Table (5.5):      Number of Different Units Per House 
 Area Frequ. Gottiia 
  (1-3)   
    % 
Gottia 
  (4-7) 
     % 
Rakuba 
 (1-3) 
    % 
Kornok 
 (1-3) 
    % 
W.S.     27.0    59.3   37.0    81.5      7.4 
E.S.     34.0    64.7   32.4    67.6     23.5 
S.S.       2.0    50.0   50.0  100.0     50.0 
C.S.       3.0    66.7   33.3  100.0    100.0 
Total                  66.0    65.2   34.8    75.8      83.3 
  W.S.= Western Sudan                                  E.S.= Eastern Sudan 
  S.S.= Southern Sudan                                  C.S.= Central Sudan 
 
 As far as Gottia is concerned the majority of the respondents 
(65.2%) possesses 1-3 Gottia within the house vicinity, while the rest 
possess more than four units.  The number of Gottia, determined by the 
size of the household.  Usually as the family size increases the number 
of Gottias increases. The Rakuba exists in majority of the houses, but 
the number is far less than the number of Gottia where one Rakoba can 
service more than one Gottia.  However, in the study area 75.8% of the 
respondents possess a maximum number of three Rakuba.  In addition 
the number of Kornok is less than Gottia where 83.3% possess 1-3 
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Kornok per house.  The variation in the number of Kornok and Gottia 
depends on the origin of the settlers.  In Southern and Central Sudan, 
the Kornok is common while for the populations from Eastern Sudan 
the Kornok is not very common.  This might verify the existence of the 
two designs in the study area, (Gottia and Kornok).   
 Such types of buildings are suitable with the prevailing 
environmental conditions.  The experience of bricks manufacturing is 
not available in the park, relying on muddy brick for houses 
construction is risky due to the high rates of rains in the study area.  
The most important factor determining the component of the house 
structure is the availability of the raw material and cash money to 
cover the building operations.  The settlers adopted these types of 
building (Gottia and Kornok)due to the availability of the raw 
materials free of charge.  Theoretically, the construction of traditional 
buildings if only take place, will not represent a threat to the natural 
resources in the study area, but the components of the traditional 
houses need to be substituted  few years after construction.  The study 
area recognized by high infestation of insects, bacteria and fungi that 
destroy the dry wood, particularly termites.  This situation exerts high 
pressure on the natural resources for the provision of poles and grasses.  
Therefore, the colonization of the national park by settlers should be 
recognized in such a way, addressing conservation of the environment.  
One of the possible solutions is through training of the settlers in the 
techniques of clay brick making. 
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5.8. Amount of Wood Used in the Construction of Local  
Houses 
The amount of wood consumed for construction of local 
buildings varies according to the unit of the building.  The amount 
consumed for Gottia construction varies between 75-100 piece of wood 
(different dimensions) about (30%) of it used in the construction of the 
lower part of the Gottia (fork, Shiba).  Such amount usually obtained 
from equivaler number of trees i.e. one tree provide at least one fork.  
For a tree to attain such a size to be utilized for construction, trees of 
age about 15 years old needed. This finding reflect the pressure exerted 
on the tree cover in the study area, bearing in mind the same building 
has to be replaced due to decaying of wood by different agents. 
 Moreover, the woody components of Rakuba and Kornok also 
reflect the needs for the forest products.  The amount of forest products 
used in these units are far less than that of the Gottia.  Table (5.6) 
shows the amount of wood used in Rakuba or Kornok.  The majority of 
the respondents (78.7%) asserted that the number of poles used in the 
construction of Kornok varies between 20-29 pieces of different 
dimensions.  All the respondents from Southern Sudan and 88.8% of 
Western Sudan fall within this group. While 10.7% of the interviewed 
sample mentioned that, the amount of wood used in Rakuba 
construction is within the range of 10-19 pieces of wood.  The rest of 
the respondents (10.6%) stated that the number of  pieces used in the 
construction of Rakuba or Kornok is more than 29pieces of wood. 
 From these findings, it is clear that the degree of reliance on the 
natural resources for the provision of the raw material, particularly 
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where there is no program for forestation or reforestation in the 
National Park. 
 
Table (5.6):        Number of Poles Per Rakuba or Kornok 
   Area    Frequ.  10-19 wood 
       (%) 
   20-29 
     (%) 
> 29 
  (%) 
W.S.      27.0      7.4    88.8   3.7 
E.S.      34.0      8.8    73.5   17.6 
S.S.        2.0      0.0   100.0     0.0 
C.S.        3.0    66..7     33.3     0.0 
Total       66.0    10.7     78.7   10.6 
  W.S.= Western Sudan                           E.S.=Eastern Sudan 
  S.S.= Southern Sudan                            C.S.=Central Sudan. 
 
 As far as the durability of Rakuba and Kornok is concerned, the 
time span for renewal varies considerably according to the site of 
construction, environmental conditions, prevalence of pests and the 
social status of the settlers.  However, the majority of the respondents 
(84.8%) indicated that the renewal of Rakuba and Kornok is within 1-4 
years of construction, while 15.2% renew their unit after more than 4 
years.  Table (5.7) shows the durability of Rakuba and Kornok in the 
villages within the National Park. 
Table (5.7):         Time Required for Reconstruction 
  Area Frequ. (1-4)   % (<4)    % Partial  %  Complete % 
W.S.   34    85.2   14.8   100.0     0.00 
E.S.   27   90.2   20.5    88.2    11.8 
S.S.     2   50.0   50.0    50.0    50.0 
C.S.     3  100.0   0.00  100.0    0.00 
Total    66   84.8  15.2    92.5    7.5 
  W.S.=Western Sudan                     E.S=.Eastern Sudan 
  S.S.= Southern Sudan                    C.S.= Central Sudan 
 
 The replacement of the woody component of the traditional 
houses varies according to the unit of construction.  In the case of 
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Gottia, the whole unit renewed, while in the case of Rakuba and 
Kornok there is partial replacement of the woody components as 
asserted by 92.5% of the respondents.  The verification of this finding 
might be because only the wood pieces that are in direct touch with the 
soil needs to be replaced.  The rest of the respondents (7.5%) replace 
all the components of the units.  Table (5.8) shows the different parts 
that renewed in the different units of the traditional houses.  For Gottia, 
80.3% of the respondents mentioned that they replace the Dugag, while 
68.2% mentioned they replace the Dugag of Rakuba.  While 
only12.1% replace the Dugag of their Kornoks.  The replacement of 
the other woody components far less compared to Dugag.  Table (5.8) 
shows the components of buildings subjected to changes by time. 
Table (5.8):     Components Subjected to Partial Renewal  
         Area W.S.% E.S.% S.S.% C.S.% Total % 
Frequ.     27   34     2  100.0    66 
Gottia(Dugag)     88.9   73.5   50.0  100.0    80.3 
Gottia(Korki)       7.4   35.3.     0.0     0.0    21.3 
Gottia(Falakab)     33.3   64.7   50.0  100.0    53.0 
Rakuba(Dugag)     81.5   55.9   50.0  100.0    68.2 
Rakuba(Mirig)     22.2   29.4     0.0     0.0    24.2 
Rakuba(Korki)     29.0   35.3   50.0     0.0    31.8 
Rakuba(Falakab)     44.4   47.1   50.0   66.7    47.0 
Kornok(Dugag)       7.4   14.7   50.0    0.0    12.1 
Kornok(Falakab)       0.0     8.8   50.0    0.0      0.1 
Kornok(Mirig)       0.0     5.9   50.0    0.0      4.5 
Kornok(Korki)       0.0     8.8  50.0    0.0      6.1 
   W.S.= Western Sudan                   E.S.=Eastern Sudan 
    S.S.= Southern Sudan                  C.S.=Central Sudan 
 
 The main skeleton of any building unit in the house formed 
mainly from what known as Dugag, Korki, Falakab, and Mirig.  Some 
fixed directly on the ground (Dugag), and the others hang over to give 
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the roof (Mirig, Korki).  These products obtained from  whole tree or 
big branches, while the Falakab, which mainly used in tiding the 
grasses to the main skeleton, made from small and medium tree 
branches. It is clear from the findings that on average of  2 to 3  years a 
considerable portion of the wood in the traditional houses is replace. 
Accordingly, trees felled to meet this need.  This reflects the negative 
impacts of settlement in the protected areas under the light of complete 
absence of plans and programs that organize the settlement within the 
protected areas.  If the trend proceeds in such a manner, the ecosystem 
of the National Park will be disturbed. 
 
5.9. Sites of Collection of Forest Products for Traditional 
Buildings 
     
         Under the assumption that free cutting of tree in the National 
Park takes place without control or patrolling will lead to the removal 
of the tree cover within the vicinity of the National Park, particularly if 
the population trend is increasing.  Not all the trees growing in the 
National Park are suitable for all building purposes.  Local people 
through their indigenous knowledge are acquainted with the suitable 
trees for their purpose.  Trees that have certain specifications such as 
the diameter, length and strength are selectively felled for provision of 
building materials.  This agrees with Obua (2002) who stated that wild 
plant resources are an important source of most low-cost housing 
material.  Preference of trees for this purpose depends on the 
straightness of the poles, durability and suitability of diameters, but 
harvesting poles from the forest remains labor-intensive task.  Felling 
of trees starts by consuming the nearest trees to the villages and the 
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circle increases with time.  This fact is supported by the findings of 
Figure (5.3) where only 10.6% of the respondents asserted that they cut 
trees within a circle of 1-4 km.  This clearly reflects the scarcity of 
suitable tree species within a circle of 4 Km. diameter from the village.  
 It seems that the settlers mined the tree cover in areas near to the 
villages and started to collect trees for construction purposes from 
remote areas.  This fact, supported by 8.4% of the respondents who 
asserted that, they collect such forest products from a distance, that 
range between 5-7 Kms.  Few respondents (3%) collect the wood from 
a distance range between 8-10 Kms.  Only 1.5 of the respondents 
collect the wood from a distance more than 10 Kms (see figure 5.3).  
This is an indication that the radius of the circle of felling started to 
expand.  Of course, there is no need to cross further distance if the 
required trees for cutting are available at a relatively shorter distance.  
There is insignificant differences regarding wood collection as far as 
age groups are concerned.  Almost all the categories of age groups 
collect the forest products for construction purposes from the same 
areas.  As the areas of trees felling become a distance apart, the cost in 
terms of efforts, time and transportation increases considerably. 
Loading fallen trees to settlement is laborious and needs physical 
fitness since the majority of respondents are poor and incapable of 
(hiring trucks, which is also forbidden) for transporting the products.  
Figure (5.3) shows the distances covered by the settlers for the 
collection of forest products for construction purposes. 
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Figure (5.3):  Distance Covered for Collection of Wood for 
Construction plus Age Factor 
 
5.10. Scarcity of Forest Products for Building Construction 
and the Possibility for Adoption of Permanent 
Buildings. 
   
 Despite the possibility of access to the tree cover in the complete 
absence of patrolling and control by the National Park authorities, 
settlers claimed that they face during (autumn) scarcity of forest 
products, particularly for building construction.  The scarcity is 
attributed to (edaphic) factors where the soil is muddy and trucks or 
animals (donkeys and camels) become incapable to move over the 
muddy soils.  Moreover, manual loading and transporting of felled 
trees become extremely difficult because trees are usually harvested 
from considerable distance within the study area.  The culture of 
adoption of permanent building is relatively poor where, as shown in 
Table (5.9), 40.9% agreed to adopt permanent buildings or have no 
reservation about the idea.  The majority (59.1%) opposed the idea and 
expressed the difficulty of converting the slogan into reality due to 
financial reasons. 
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 However, this situation necessitated the establishment of a 
specialized extension unit to tackle the process of sensitization and 
mobilization of local communities to adopt the innovation. Fifty-three 
per cent of this group clarified that permanent buildings are costly to 
adopt, while the rest asserted that the environmental conditions at the 
study area is not suitable for permanent clay buildings because the soil 
is mainly clay and tends to shrink and form huge cracks when it dries 
during summer, (Table 5.9).  As mentioned earlier, the population of 
the study area were classified as very poor, therefore materials for the 
permanent buildings are not affordable to the majority of settlers.  
While 40.9% attribute the difficulty of adopting permanent buildings 
innovation to lack of technical expertise concerning manufacturing of 
bricks.  It worth mentioning that clay buildings could bne a radical 
remedy since the animal dung available in the study area, which used 
as a plastering to protect the muddy construction against rain erosion. 
One of the possible solutions to reduce reliance of tree cover for 
provision of building materials is the adoption of permanent buildings 
innovations.  This practice showed considerable success in some parts 
of the country.  Geiregh Project, succeeded to mobilize and sensitize 
the local communities of North Kordofan particularly at Bara Locality, 
to adopt clay buildings.  After few years of extension services, a wide 
sector of the local communities adopted the innovation and the 
vegetation cover did show good recovery, (Eisa, 2006).  
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Table (5.9):            Scarcity of Forest Products for Buildings  
                Construction and the Possibility for Adoption 
                                 of Permanent Building. 
Area  No. Not 
Permits 
   % 
Wood 
Scarcity 
% annum 
 Adoption of Permanent Building   %     Lack of 
Not           Costly       Environmental        Tech.      
Possible                      condition              know-how        
W.S. 27   96.3    92.6  77.8  70.4    7.4       22.2 
E.S. 34   97.1    91.2  47.1  41.2    5.9       52.9 
S.S.   2 100.0  100.0  50.0  50.0    0.0       50.0 
C.S.   3 100.0  100.0  33.3  33.3    0.0       66.7 
Total  66   97   92.4  59.1  53.0    6.1      40.9 
W.S.=Western Sudan                               E.S.=Eastern Sudan 
 S.S.= Southern Sudan                             C.S.=Central Sudan 
 
 
5.11. Fuel Wood 
Generally, in the past, people were able to live in harmony with 
their surrounding environment.  The level of construction of forests 
products is equal or less than the annual increment of the tree growth.  
Several factors led to the deterioration of the vegetation cover and 
consequently upset that harmony between local communities and the 
natural resources. Thereafter, energy crisis emerged during early 
seventies was considered as one of the main factor that contributed to 
the deterioration of natural resources (FAO, 1989). 
In the study area, local communities rely completely on the 
vegetation cover within the National Park for provision of fuel wood 
(charcoal and firewood).  Table (5.10) shows the distances covered for 
fuel wood collection, and role of women with respect to fuel wood  
collection. Like building materials, fuel wood collected from distant 
locations from the settlements.  The majority of the respondents 
(89.3%) stated that they collect the fuel wood from a distance varies 
between (2-4) Km. This clearly shows that trees were almost destroyed 
within the area of 2 Km from the villagers.  This fact supported by the 
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low percentage of respondents (10.6%) who collect fuel wood from 
areas less than 2 Km. 
 Stephens (1995) showed that in many countries, large areas of 
communal forestlands are being cleared for providing domestic energy 
needs and this reduce access to forest product that are required on a 
daily basis, adding to the drudgery of women who are forced to cover 
longer distances and spend more time in search of much-needed fuel 
wood. 
 In the study area it seems that fuel wood collection is women 
profession as the majority of the respondents (93.9%) asserted that fuel 
wood collection is women task, while 24.2% of the respondents 
asserted that it is men's task (table 5.10.)  None of the entire 
interviewed sample stated that children participate in the collection 
process of fuel wood.  This might be attributed to the remoteness of 
sites of collections, which makes the job very tough, and beyond the 
abilities of the children. 
 From these findings, women play substantial role in fuel wood 
collection in the study area.  It is widely acknowledged that in local 
communities around the world, women play important roles in the use 
of natural resources as a means of subsistence livelihoods for them and 
their families (Kelly, 2002).  Moreover, women have extensive 
knowledge of forest resources.  This helps them to select specific tree 
species that are an important source of energy, income and nutrition for 
the family (Yadma, et al, 1997).  Table (5.10) shows the gender role in 
wood collection and the covered distance in collection of fuel wood. 
  
Table (5.10):     Fuel Wood Collection and Distance Covered  
                                            for Collection. 
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  Area Frequ. Women 
       % 
  Men 
     % 
Distance 
(Kilos)%<2 
Distance 
(Kilos)%2-4 
 
W.S.    27   88.9  33.3     11.1       2.4 
E.S.    34   97.1  17.6     11.8     88.2 
S.S.      2  100.0    0.0       0/0    100.0 
C.S.      3  100.0   33.3       0.0    100.0 
Total     66   93.9   24.2     10.6      89.3 
    W.S.=Western Sudan                        E.S.=Eastern Sudan 
     S.S.= Southern Sudan                      C.S.=Central Sudan 
 
  
  
 
5.11.1. Frequency of Fuel Wood Collection and Types 
                      of Stoves. 
 
 The entire interviewed sample relies on the collected fuel wood 
for cooking.  No demand for fuel wood at the local markets, due to the 
uncontrolled access within the National Park  It worth mentioning that 
fuel wood collection for firewood or trading is prohibited according to 
the regulations of the National Park.  Regarding the frequency of wood 
collection for energy, the entire interviewed sample, Table (5.11) 
asserted that they collect fuel wood on weekly basis.  The number of 
collections varies between respondents. The majority of the 
respondents (46.9%) claimed that they collect fuel wood once per week 
while the rest of the respondents (43.1%) collect more than once 
during the week. 
 The most important factor affecting the need for fuel wood per 
family beside the number of persons in each family is the types of 
cooking stoves used by settlers.  The entire interviewed sample 
confirmed their reliance on the three stones stoves.  This type of 
cooking stove utilize large amount of fuel wood which could be 
minimized through using substitutes, while 15.1% use traditional 
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cooking stoves which also consume huge amount of fuel, but less 
compared to three stoned stoves.  None of the respondents used 
improved cooking stoves or Liquefied Propane Gas (LPG) stoves.  
Since electricity service is not available at the study area, none of the 
respondents uses electricity for cooking.  The respondents mentioned 
several factors verifying their reliance on three stones and traditional 
stoves for cooking.  Firstly, the unaccessibility of the improved 
cooking stoves and LPG stoves is the main factor as mentioned by 
87.0% of the respondents.  Secondly, 50% of the interviewed sample 
showed their fears towards the unsafely use of the LPG.  Finally, 
37.9% of the respondents attribute their inabilities to adopt such 
devices due to financial incapability, Table (5.11). 
 
Table (5.11):   Types of Cooking Stoves and Frequency of Fuel 
                                          Wood Collection  
Area   N Once More 
Than 
Once 
Tradit- 
ional  
Stoves 
   % 
 
Stones 
    % 
Unafford- 
 able 
   % 
   
Danger- 
  ous 
   % 
 
Costly 
   % 
W.S.   27  22.2  77.7    7.4 100.0   70.4   44.4   55.6 
 E.S.   34  61.7  38.3  17.7 100.0  100.0   50.0  26.5 
 S.S.     2 100.0   0.0  50.0 100.0  100.0  100.0  50.0 
 C.S.    3   66.7   0.0  33.3 100.0  100.0    66.7    0.0 
Total   66   46.9 43.1  15.1 100.0    87.9    50.0  37.9 
W.S.= Western Sudan                               E.S.=Eastern Sudan 
 S.S.= Southern Sudan                              C.S.=Central Sudan  
 
 
 It is important to consider availability of fuel wood and 
uncontrolled access to the resources are behind the hungry thresh 
towards natural resource for the provision of fuel wood.  However, the 
use of kerosene for cooking is normally combined with the use of 
firewood.  Almost 90 per cent of surveyed households obtain firewood. 
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at no cost.  If firewood should be purchased, it becomes a very 
expensive source of energy, (Corvinous, 1985).  It is evident that the 
huge amount of wood is utilized for energy in the National Park.  The 
park authorities should plan to minimize the degree of reliance on the 
natural resources for energy purposes. This agrees with Odera (1983) 
who emphasized that farmers cannot comprehend the concept of 
untouchable forest reserve, or the value of our door recreation, they 
are, familiar with the value of trees as resource of fuel wood. 
 There are several strategies the National Park authorities could 
address to reduce pressure on the vegetation cover.  Allen (1980) stated 
that the most effective way of conserving tree resources is probably 
based on a set of simple development measures such like establishment 
of fuel wood plantations. Provision of appropriate technologies, 
efficient stoves interventions, incentives and subsidies to encourage 
adoption of innovations besides training.  O'Ryan and Louise (2005) 
suggested a radical remedy to the attitude of reliance on fuel wood for 
energy through the adoption of solar energy.  Solar cooking is the most 
humane alternative for millions of women cooking with fire and 
suffering the punishing consequences such as environmentalist 
blaming and ecosystems deterioration. 
  
 5.11.2. Preferable Fuel Wood Species 
 Despite the relatively high sources of trees in the study rea, the 
local people prefer certain tree species to others for fuel wood.  This 
preference exerted pressure on certain species and contributed to their 
declining in density near the settlements, Table (5.27) and will affect 
and endanger the existence of these species in the future, Table (5.12) 
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Acacia seyal has high preference for fuel wood as stated by 97% of the 
respondents, while 74.2% collect fuel wood selectively from Balanites 
aegyptiaca.  A similar percentage of respondents prefer Combretum sp, 
as a source of fuel wood. 
Table (5.12):   Number of Bundles and the Most Preferable Tree  
                                             For Firewood  
Area   N     No. of bundles/week 
One        Two          Three 
      Preference of Tree Species 
  Talih          Higleeg       Habeel 
W.S.    27 15.4        65.4           19.2   96.3               81.5             70.4 
 E.S.   34 58.8        29.4           11.8   97.1               70.6             75.5 
 S.S.     2 50.0          0.0           50.0 100.0               50.0           100.0 
C.S.     3 66.7        33.3             0.0 100.0               66.7             66.7 
Total   66 41.5        43.0           15.5  97.0                74.2             74.2 
  W.S.= Western Sudan                          E.S.=Eastern Sudan 
   S.S.= Southern Sudan                         C.S.=Central Sudan 
 
 
 From Table (5.12) it is clear that high pressure exerted on the 
three species.  The stocking density of these tree species may decline in 
areas closer to the settlements, and increase as their distances increases 
from the settlements. This agrees with Hall, (1994) highlighting that 
Acacia seyal is an important source of rural energy as both fuel wood 
and charcoal.  In addition, Balanites aegyptiaca  and woody perennial 
are liable to be cut for fuel and charcoal making and commercial 
purposes, (IDRC, 1998). 
 The amount of fuel wood used per family also reflect the degree 
of pressure on the vegetation cover of the national park.  Table (5.12) 
above showed that women transport the fuel wood in a form of head 
load where the fuel wood packed in bundles to facilitate its 
transportation. As far as the consumption of firewood is concerned, 
there is a considerable variation in number of bundles used per day.  
The number of bundles depends beside other factors, on family size, 
 105
number of cooking times per day and type of the stoves.  About 
41.5%of the respondents use one bundle of fuel wood per week, while 
43.0% use two bundles per week. The rest of the respondents (15.5%) 
use three or more bundles of fuel wood per week.  In this research, the 
researcher had trouble in assessing the amount of wood pieces in the 
bundles.  A fuel wood bundle varies from one person to another and 
highly determined by the physical fitness of the collector or the means 
of transportation of fuel wood.  However, the number of wood pieces 
in the bundles varied between (21-40) pieces and every 7.5 bundles 
gives approximately l.0M3 (Field work).  These findings reflect the 
amount of fuel wood consumed per year.  Therefore, if collection of 
fuel wood is not restricted to fallen and dead trees and branches, the 
rate of deforestation will be great and disrupt the ecosystem of the 
National Park.  One major way rural dwellers affect the biosphere is 
using firewood as the major source of household energy, (Imeh and 
Nathaniel, 2005). 
 The National Park authority should tackle this issue through 
social forestry intervention, particularly woodlot innovation, which 
aims to establish plantations solely for provision of fuel wood.  The 
area needed for this intervention could be determined to provide 
settlers with fuel wood on sustainable basis if properly developed and 
managed. If this program is well planned and coupled with 
reforestation of degraded sites the problem of energy will be solved. 
This agrees with Blair (2002) showing that firewood plantation may be 
the answer to the need for fuel, if logging for firewood is desired, then 
mixed plantations or reforested areas should be established on already 
cleared land, previously used for agriculture. 
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5.12. Animal Resources in the Study Area  
Livestock is also considered as a real menace confronting 
successful development of  seedlings and trees. The effect of livestock 
varies according to the types of animals.  Moreover, when the livestock 
density is far beyond the carrying capacity the regeneration of grasses 
will be hampered due to compaction of soil and deprivation of the seed 
bank. 
Settlers in the National Park tend to rear animals to support their 
food security and guarantee diversification of diets.  Accordingly, 
settlers tend to rear livestock that provides them with diary products 
(cattle, goats and sheep) and animals that used to ride and carry loads, 
(donkeys and camels).  Generally, 34.8% of the interviewed sample 
possesses cattle, Table (5.13).  The mere justification for this finding is 
the fact that despite the poverty of the inhabitants in the study area, 
settlers manage to possess cattle because it support food security 
through provision of diary products.  The settlers are encouraged to 
rear cattle due to the availability of fodders inside the park almost all 
around the year.  Therefore, cattle rearing does not add additional  
burden to the settlers.  The same applied for goats rearing where 62% 
of the respondents possess goats.  The number of respondents who 
possess goats is higher than those who possess cattle.  It seems that the 
culture of respondents from central Sudan is tending more to 
agriculture where few respondents possess cattle and goats.  Settlers 
from Eastern and Western Sudan only raise sheep.  About 37.8% of the 
respondents stated that they possess sheep and about 45.2% of the 
respondents possess other types of animals like donkeys and camels.  
These animals considered as the only mean for transportation of 
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settlers and their loads.  However, Omer (2001) showed that, livestock 
ownership in the area is an important feature of such rural areas and the 
number of livestock is relatively small and is not endangering the 
ecosystem of the park.  Table (5.13) shows the percentage of peoples 
rearing animals in the study area. 
 
Table (5.13):        Number and Type of Raised Animals in the 
                                                Study Area   
Area   N Cattle 
 1-6 
Cattle 
  > 6 
Sheep 
 1-6 
Sheep 
> 6 
Goat 
 1-6 
Goat 
 > 6 
Camels 
   And 
Donkeys 
W.S.    27  14   22.2   22.2   14.8  40.7  18.5  55.5 
E.S.    34  20.6    14.6   14.7   23.3  26.5  25.2  44.1 
S.S.      2    0.0   50.0     0.0   50.0  50.0    0.0    0.0 
C.S.      3    0.0     0.0   33.3     0.0  33.3  33.3    0.0 
Total     66  16.7   18.1   18.2   19.6  33.3  28.7  45.2 
  W.S.= Western Sudan                   E.S.= Eastern Sudan 
   S.S.= Southern Sudan                   C.S.= Central Sudan  
 
 The settlement of local communities also influences wildlife in 
the National Park.  For years, existence of human beings within the 
park has been a debatable issue.  The settlers believe that they have the 
right to exist in the park while the park authorities consider settlers as 
invaders to the park and their existence exert negative impacts on the 
natural habitats for wildlife.  Comparing the state of wildlife in the past 
and present shows the extinction or reduction in the population of some 
wildlife species. 
 The majority of the respondents (81.8%) indicated that the 
wildlife population has decreased in the present considerably compared 
to the history of the national park.  Human activities within the park is 
the main factor behind the serious decline of wild animals' populations.  
The decline of the wildlife takes the form of decreasing the number of 
wildlife species and their densities.  Some respondents (10.6%) 
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mentioned other reasons like poaching, (civil war), livestock grazing, 
tree felling and climate change and variability.  This indicates the 
general declining trend of the wildlife in the National Park. This agrees 
with Nimir, et al. 2002 reporting that numbers of wild animals in 1990 
sharply decreased compared with that of 1992.  Table (5.14) shows the 
perceptions of local people regarding the population of wildlife 
animals. 
 
Table (5.14):      Wildlife State in the Study Area. 
Area Frequ. Decreased 
     %           
Human 
Activities 
     % 
Others 
    % 
Guinea 
   Fowl 
     % 
Monkeys 
       % 
Sabara 
    % 
W..S.     27    84.9    63.0   11.1   74.1 100.0   51.9 
E.S.     34    76.5     64.7   11.8   61.8   88.2   38.2 
S.S.      2   100.0   100.0     0.0   50.0   50.0     0.0 
C.S.      3   100.0   100.0     0.0   33.3.   33.3     0.0 
Total      66     81.8    66.7   10.6   65.2   89.4    40.9 
W.S.= Western Sudan                          E.S.=Eastern Sudan 
 S.S.=Southern Sudan                           C.S.=Central Sudan 
 
 
 The most common wildlife nowadays in the study area are : 
Guinea fowl (Numida meleagris), monkeys and Sabara (Paraxerus 
ochraceus) as mentioned by 65.2%, 89.4%, 40.9% of the respondents, 
respectively.  The respondents clarified that in remote areas from the 
settlements still there are some wildlife existing in relatively higher 
density like Ostrich (Steruthio camelus), Roan antilope (Hippotragus 
equines), Reed buck (Redunca redunca) and different types of gazelle 
and rodents.  From these findings, it is clear that the settlers were able 
to mention a short list of wildlife animals in the park, particularly in 
areas closer to the settlements.  The settlers support their allegation by 
mentioning a relatively long list of animals that disappeared or not 
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frequently seen near settlements.  Table (5.15) shows the wildlife 
animals that rarely seen in areas closer to the settlements. 
 
Table (5.15):     Wild Animals that Rarely Observed in the  
                                          Study Area. 
Area N Bashmat Taital Aboshok Umsair Niam  Katambor Abooroof Others 
W.S. 27    70.4  66.7    7.4   70.4  48.1    70.4   59.3  48.1 
E.S. 34    73.5  58.8    2.9   55.9  41.2    82…4   70.6  55.9 
S.S.   2      0.0 100.0    0.0   50.0   0.0    50.0   50.0 100.0 
C.S.   3      0.0 100.0    0.0    0.0 33.3   100.0  100.0  66.7 
Total 66    66.7  65.2    4.5  59.1 42.4    77.5   66.7  54.5 
  W.S.= Western Sudan                         E.S.=Eastern Sudan 
   S.S.=Southern Sudan                          C.S.=Central Sudan 
 
 The main wildlife animals that disappeared, becoming rare or 
reduced in number in the National Park, according to the views of 
settlers are: reedbuck (Redunca redunca), Tiang (Damaliscus 
korrigum), waterbuk (Kobus defassa), Roan antelope (Hippotragus 
equines), Red fronted Gazelle (Gazella rufifrons), Ostrich (Struthio 
camelus) and Porcupine (Hyastrix cristata) with 66.7%, 65.2%, 77.5%, 
66.7%, 59.1% and 4.5% respectively as shown in Table (5.15) above.  
There are some other animals with low percentages mentioned by 
54.5% of  the  respondents.. 
 These findings reflect the deteriorating situations within the 
park.  Moreover, Hakim (1984) reported that warthog population has 
declined in the past 20 years.  Most of this decline attributed to change 
of natural habitat.  Also Allan, et al, (2003) mentioned the sharp 
decline in most of wild animals in the park and attributed their decline 
to misuse and mismanagement.  In many protected areas in the world, 
increasing of human population causes sharp declining in wildlife 
population.  Large animals have become increasingly scarce due to 
human populations, on the Mount Elgon National Park (on Uganda-
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Kenya borders) in the 1980s. The policies regard population 
settlement, have led to extinction of elephants (Loxodonta Africana) 
and buffaloes (Syncerus caffer) from the Ugandan side of the mountain 
during this time (Howard, 1991, Van Heist, 1994). 
  
5.13. Conditions of Rangelands in the National Park 
The National Park provides good conditions for livestock 
rearing.  The soil type and quantity of rains is satisfactory. Records of 
wildlife authorities show the big number of domestic animals visiting 
the National Park annually. Even in summer, the shrubs and tree cover 
provides fodders for animals.  In addition, one of the factors that 
restrict the movement of livestock outside the park is the allocation of 
all the areas around the park for agricultural schemes and settlement. 
Moreover, the availability of drinking water from the ponds in the 
Rahad River creates an ideal condition for pastures use during the dry 
season.  This fact as shown in Table (5.16) supported by 93.9% of the 
respondents indicating that the rangeland conditions are good and 
provides the animals with satisfactory fodder.  Moreover, almost the 
entire interviewed sample (98.5%) grazes their animals in the park. 
 
Table (5.16):   Conditions of Rangelands and Distance Traveled 
                                             for Grazing  
  Area   Frequ.    Good   1-3 Km  4-6 Km > 6 Km. 
W.S.     27     92.6    33.3    59.2     7.4 
E.S.     34     94.1    23.5    67.7     8.8 
S.S.       2    100.0    50.0    50.0     0.0 
C.S.       3    100.0    33.3    66.6     0.0 
Total      66      93.9    28.7    63.7     7.6 
  W.S.=Western Sudan                        E.S.=Eastern Sudan 
   S.S.=Southern Sudan                       C.S.=Central Sudan 
 
 
 111
 The area in which settlers graze their animals vary among 
respondents.  The majority of the respondents (63.7%) graze their 
animals within a distance of 4-6 Km from the villages peripheries, 
while 28.7% graze their animals within a distance of 13 Km.  Some 
respondents (7.6%) stated that they cross a distance of more than 6 Km 
searching for better rangelands (See Table 5.16 above). 
 From these findings, it is clear that the ecosystem of the National 
Park is still healthy and capable of providing fodder for the livestock. 
Principally, this is attributed to the fact that settlers are not raising 
livestock for investment but merely for self-satisfaction.  Therefore, 
animal raising in the study area is not causing serious challenges to the 
ecosystem of the park.  This agrees with John and Kathy (1986) 
showing that grazing of domestic animals sometimes does not 
contradict with management objectives for the protected areas.  The 
main challenge to the park comes from animal herders (the nomads) 
from outside the park community where they tend to push their 
animals, particularly in summer times, up to the core zone of the 
National Park. Fadil, (1982), Eltom, (1982) and Nimir, et al, (2002) 
reported that the expansion of agriculture schemes around the park 
diminished the natural pastures outside the park and forced herdsmen 
to practice illegal grazing inside the park.  Accordingly, the rangelands 
condition is influenced negatively.  The respondents who clarified that 
some new grass species, which are of less palatability, invade the 
National Park support this fact.  Table (5.17) shows the main new grass 
species (invaders) or poor palatability in the park. 
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Table (5.17):                  New Vegetation (Invaders) 
Area Frequ. Abjomorowa Abouarida Boda Dria Losaig 
W.S.   27     63.0    66.7   70.4   63.0   44.4 
E.S.   34     50.0   58.8   47.1   55.9   47.1 
S.S.    2     50.0   30.0   50.0    0.0     0.0 
C.S.    3     66.7   66.7    0.0    0.0     0.0 
Total   66     56   62.1  54.5   54.5   42.4 
  W.S.= Western Sudan                 E.S.=Eastern Sudan 
   S.S.=Southern Sudan                 C.S.=Central Sudan 
 
 
Fifty-six per cent of the interviewed sample asserted that 
Abomorowa (Vernonia paucifolia) is one of the new grasses that 
invaded the park and it is characterized by low palatability, while 
62.1% mentioned Abouarida (Desmodium dichotomum) as a new 
colonizer for the rangelands within the National Park.  Other species 
like Boda and Dria was mentioned by 54.4% of the respondents, for 
each, as new grasses in the park.  In addition 42.4% mentioned Losaig 
(Zornia spp) as unpleasant and unpalatable species started to colonize 
devastating areas in the park. 
 
5.14. State of the Vegetation Cover in the National Park  
As mentioned earlier the vegetation cover in the study area was 
rich compared to the present situation. This fact is supported by 
Harrison and Jackson (1958) who described the National Park as an 
ecosystem of great and rich biodiversity.  Recently, the vegetation 
cover started to decline particularly around the settlements.  Figure 
(5.4) furnishes the perceptions of the interviewed sample regarding the 
vegetation cover and rangeland conditions recently compared to the 
history of the National Park. 
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Figure (5.4):  Status of the Vegetation Cover in the Study Area. 
 
 
 
 From the figure mentioned above, the majority of the 
respondents (95.4%) mentioned that the rangelands conditions in the 
past were much better than present situation.  They support their 
allegation by emphasizing the availability of rangelands around the 
villages in the past.  Now they have to travel long distances for sake of 
finding good rangelands with palatable species.  The same finding is 
applied on the vegetation cover where (62.1%) of the respondents 
assured the same trend of deterioration. 
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 According to the perception of the local people, several factors 
were behind the deterioration of the vegetation cover and rangelands.  
Climate change and variability mentioned by l3.6% of the respondents 
as a factor behind the selective dying of some tree species and failure 
of regeneration.  Some respondents (34.8%) attributed this 
deterioration to the expansion of agricultural schemes near the park.  
This expansion led to the deterioration of the vegetation cover through 
pushing herdsmen to graze their animals in the park.  Moreover, the 
agricultural labors who settle in temporal camps rely on the vegetation 
cover for the provision of fuel wood and building materials. 
 Felling of trees either is something normal in agricultural areas, 
to clear the land or for other purposes like building or charcoal making, 
but this is not applicable for the national park. 
 Figure (5.5) shows some of the trees and grasses disappear or 
reduced greatly in density.  About 34.8% of the respondents mentioned 
Eljommaize (Ficus cycomorus) as the most declining species followed 
by 21.2% for El-Tibir and Elbosse (Pharagmites spec.) as mentioned 
by 19.7%.  While 15.2% mentioned El-Kakamoot, 13.6% mentioned 
El-lioon, 9.1% Dungle, in addition, 60% mentioned other trees and 
grasses. 
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Figure (5.5):    Disappear or Reduced Trees or Grasses 
 
 Eljommaize is a tree usually grows nearby or on the Rahad 
River bank, therefore decreasing of this species be due to the river 
erosion (Elhuddam).  For Eltibir and El-lioon may be due to their 
inability to compete with other new species invading the area.  Elbosse 
may be due to the heavily uses in building houses and dryin of 
wetlands.  Elkakamoot mainly due to the illegal uprooting and felling 
of the trees.  Nimir, et al,, (2002) indicated that clear felling of trees 
caused some species to be drastically reduced in the park, such like El-
abanose (Dalbergia melanoxylon), El-Jogan, El-Droba, and El-Seraira.  
Fadl, (1982) stated that cutting for firewood and charcoal, in addition 
to grazing are the main factors decline height, density and crown 
dimensions in the new extension. 
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5.15. Landholding and Agricultural Rotation  
Cultivation is the major problem facing the natural resources of 
the study area.  The traditional form of agriculture is harmful to the 
environment where trees have to be  eradicated to provide a vacant lot 
for the agricultural crops without attempts to afforest bare areas.  Soil 
fertility in the study area, deteriorated by means of felling of trees and 
over grazing, settlers practiced cultivation of agricultural crops since 
their arrival to the new site in early fifties.  Even the new comers (after 
the nineties), practice agricultural cultivation because it is the only 
possible mean for income generation, and any settler manage to 
practice agricultural activities in any piece of land which is not 
cultivated before by other settlers. 
 The majority of the respondents (77.3%) cultivate an area 
ranging between 1-10 feddans, while 11.3% cultivate lands ranging 
between 1-5 feddans, and a similar percentage of respondent practice 
cultivation in areas of more than 10 feddans.  Therefore, the majority 
have landholdings of about eight feddans on average.  This agrees with 
Abu Sin (2004) who found the average area of agricultural 
landholdings is about 9 feddans.  These small landholdings might be 
attributed to the lack of machinery, labors, and conflict with the 
authorities and complication of market due to the remoteness of the 
National Park from the principal markets.  This situation made 
practices of agriculture just for self-sufficiency. 
 The majority of the respondents follow crop rotation as stated by 
77.3% of the interviewed sample, but none of the respondents 
mentioned fallow period. This indicates that the entire interviewed 
sample follow intensive cultivation method.  According to the 
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regulations of the National Park authorities, which restrict introduction 
of heavy machinery within the territory of the park, the settlers practice 
cultivation in its simplest form.  They rely on simple tools where the 
hoe and spade play the major role in the different agricultural operation 
particularly land preparation and weeding.  Due to the toughness of the 
soil, simplicity of the agricultural tools used, 31.8% of the respondents 
rely on fires for clearing the land. This action is hazardous to the 
ecosystem particularly if the fire gets out of control in summer.  This 
agrees with Hakim (1984) and Nimir, (2002) showing that, fire causes 
depletion of about 10 to 30% of the dry fodder produced in Sudan 
savanna areas, and causes great damage to the park green cover.  Fire 
is the most important ecological factor that determine the rate and 
direction of change.  Repeated burning does not give the vegetation a 
chance to recover.  If fires are well managed and practiced under 
control will not be harmful to the ecosystem.  The practice is using fire 
as tool in clearing land for cultivation is widely followed in Africa 
such as that in Mount Elgon National Park, (Kenya side) prior to 
cultivation, the areas are burnt and cow dung is added to the soil to 
fertilize it (Richards, 1996). Table (5.18) shows the size of 
landholdings in the study area. 
Table (5.18):    Landholdings and Types of Cultivation 
Area   N   1-5 
Feddan 
    % 
  6-10 
Feddan 
    % 
  >10 
Feddan 
    % 
Rotation 
method 
     % 
Fire 
 
  % 
W.S.     27    7.4    85.2    7.4    74.1   55.6 
E.S.     34   16.1    67.1   16.1    79.4   11.8 
S.S.      2    0.0   100.0    0.0   100.0   50.0 
C.S.      3    0.0   100.0    0.0     66.7   33.3 
Total     66   11.3    77.3   11.3     77.3   31.8 
   W.S.=Western Sudan                      E.S.=Eastern Sudan 
    S.S.=Southern Sudan                     C.S.=Central Sudan 
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5.15.1. Agricultural Productivity in the Study Area 
  
 Agriculture in the study area practiced in the form of shifting 
cultivation where farmers abandon the old cultivated area due to loss of 
fertility and decline of productivity.  The land is cultivated for a series 
of years, when production decline; farmers manage to shift to a new 
site.  This form of agriculture has detrimental effect on the tree cover 
and the ecosystem as whole.  Before taking a decision to shift to a new 
agricultural land, farmers tend to prolong their use of cultivated plots 
through using crop rotation. The number of the years of shifting 
cultivation depends on crop productivity, family size and availability 
of free agricultural lands near the settlement. 
 Table (5.19) reflects the trend of crop productivity and factors 
that confront crop production. Comparing crop production of the past 
with the present time, 89.4% stated that crop production in the past was 
much better compared to present.  The majority of respondents (66%) 
stated that crop production within the national park started to decline 
since 1995 (twelve years ago), while the rest of the respondents (34%) 
asserted the decline started since early nineties. The entire interviewed 
sample indicated that shifting cultivation no longer provides answer to 
increase production.  Farmers attribute the decline of crop production 
to several factors, 57.6% emphasize the deterioration of the soil is the 
main factor, while 27.3% considered the erratic nature of the rain due 
to climate change s responsible for this decline. Some respondents 
(33.3%) attribute the acute decline of crop production to the 
colonization of the agricultural lands with noxious weeds, which are 
difficult to eradicate completely with simple tools and lack of 
chemicals (herbicides).  Ten per cent attributed the decline of crop 
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production to pests, diseases, lack of fertilizers and agricultural 
machines. 
 
Table (5.19):         Crop Production in the National Park 
Area    N Decline 
Of crop 
Yields 
      % 
 1-9 
(Year) 
 
    % 
≤  10 
(year) 
 
   % 
Soil 
Deter- 
ioration 
     % 
Decline 
Of rain 
 
     % 
Invaders 
 
 
     % 
W.S.   27   92.6  40.7  25.9   77.8   29.6    44.4 
E.S.   34   86.3  51.6  48.3   44.1   23.5    29.4 
S.S.     2  100.0 100.0   0.0   50.0 100.0      0.0 
C.S.     3  100.0 100.0   0.0   33.3    0.0      0.0 
Total    66   89.4   66.0 34.0   57.6  27.3   33.3 
 W.S.= Western Sudan    R.S.= Eastern Sudan 
  S.S.=Southern Sudan                               C.S.=Central Sudan 
 
 
 From the above mentioned findings, it is clear that the prospect 
of human resilience in the National Park is gloomy.  Restoring the 
balance and harmony between settlers and natural resources seems to 
be difficult in the absence of planning and scientific programs that can 
address the participatory approach and consider the settlers as a part of 
the ecosystem of the park.  This agrees with Imeh and Nathaniel, 
(2005) showing that agricultural practices of farmers ring further 
destruction to biodiversity.  Slash-and-burn or shifting cultivation 
provides a basis for subsistent agriculture bringing about the burning of 
forests and bush, the depletion of nutrients and organic matter in the 
soil. This is inimical to the conservation of forests.  The use of 
outdated equipment and low-yielding agricultural practiced makes 
room for an over demand for land, resulting in more forest cleared for 
planting crops and pasture.  On the other hand, communities should be 
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exposed to farming methods that increase yield per hectare in order to 
reduce competition for space with the wildlife (Shikwati, undated). 
 
 5.15.2. Restoration of Soil Fertility in the Study Area 
 Shifting cultivation although it provides farmers with solutions 
to the problem of soil fertility and decline of crop production has 
negative impacts if not followed in a well organized manner.  Farmers 
when they move to a new site tend to eradicate almost the entire trees 
or practice the slash and burn method. This process deprives the land 
from its nutrient constituents.  The results are worse in the case of 
eradication of acacias trees, which have the potentiality to restore  soil 
fertility through fixation of the atmospheric nitrogen. 
 Application of fertilizers is almost nil in the study area, where 
only 5% of the respondents showed that they use fertilizers to 
guarantee satisfactory crop production and 15.2% retain some trees at 
their farms for sake of restoring soil fertility.  Kathrine, (1991) showed  
that, mature forest usually, considered, having soils that good for 
crops. 
 This confirmed by soil research that links, nutrients to biomass 
in the tropical rainforest ecosystem, the greater the biomass, the more 
nutrients available to the crops.  Some respondents (40.9%) believe 
that heavy machines help in restoring soil fertility because it helps in 
changing the exhausted top soil and construction of terraces, which 
trap water, bore organic matters.  Moreover, heavy machines help in 
reducing weed competition.  This agreed with Sirisambhand, (1985) 
who showed that deep ploughing may be essential to kill or suppress 
weeds.  Farmers should be trained and guided with firm and persistent 
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support from the government in adopting technologies on intensive 
rather than extensive use of land.  Forty-seven per cent of the 
interviewed sample emphasized that shifting rotation with a reasonable 
number of years as fallow helps restoring soil fertility.  However, the 
period of the fallow period varies among respondents, 87.9% claimed 
that they tend to abandon exhausted soil for a period of 2-5 years as 
fallow, while the rest (12.1%) stated that they abandon the agricultural 
lands for a period of more than 5 years.  This coinciding with Abu Sin 
(2004) who stated that the natural resources potentiality in the area 
such like land and forest resource is not in scarcity but one argue that 
conservation and land use agreements need to be drafted, accepted and 
adhered to in a participatory manner to minimize disputes on land.  
Table (5.20) shows the traditional ways followed by farmers for sake 
of restoring soil fertility. 
 
Table (5.20):           Ways for Restoring Soil Fertility 
Area N Fertil- 
izers 
  % 
Tree 
Plant 
   % 
Use of 
Machine 
   % 
Rotat- 
  ion 
    % 
2-5 
(year) 
   % 
 > 5 
(year) 
   % 
W.S.   27  0.0  14.8   33.3   55.6   88.9   11.1 
E.S.   34  2.9  11.8   44.1   44.1   88.2   11.8 
S,S,     2  0.0    0.0  100.0   50.0   50.0   50.0 
C.S.     3  0.0  66.7    33.3     0.0  100.0     0.0 
Total    66  1.5  15.2    40.9   47    87.9        12.1 
    W.S.= Western Sudan                              E.S.=Eastern Sudan 
     S.S.=Southern Sudan                              C.S.=Central Sudan. 
 
 
 5.15.3. Adoption of Agroforestry Intervention in the Study  
                       Area 
 
 Agroforestry is an agricultural system adopted in many areas 
throughout the world.  The aim and rationale of most agroforestry 
system is to optimize the positive interaction between trees and 
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agricultural crops in order to obtain higher yield, a more diversified, 
and/or more sustainable production from the available resources than is 
possible under other forms of land use under prevailing ecological, 
technological and socio-economic conditions (Huxleyand Zulberti, 
1983).  In the study area, there were no intentions to introduce the 
concept by the government authorities who consider the residence of 
the settlers as opposing to he regulations of the park and the settlers 
interviewed to perceive their attitude towards agroforestry intervention. 
 Fifty per cent of the interviewed sample support the idea of 
agroforestry intervention, and the rest oppose the idea.  The 
respondents to verify their refusal to adopt the intervention mentioned 
different reasons.  About 28.8% of the respondents mentioned the 
competition between the agricultural crops and trees for light as the 
main reason , while 33.3% believe trees reduce soil moisture contents, 
nutrients, and lead to decline of crops.  Some respondents mentioned 
other factors.  The lack of specialized extension unit in the Dinder 
National Park administrative hierarchy is behind these allegations and 
misconceptions.  Agroforestry can play a significant role in increasing 
productivity of farmlands and conserving the environment.  A lot of 
work is needed to change the attitude of the settlers. 
 This agrees with FAO, (1983) study that showed agroforestry 
extension should deal with not only the technical constraints, but also 
the social, economic and cultural practices within the system.  
Vasquez, (2002) reported that, the multiple layers that characterize 
agroforestry systems created and managed by smallholders generate 
habitat diversity for the continued reproduction of numerous plant and 
animal species.  The practice of inter-cropping helps small holder's 
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farmers to produce crops while maintaining high level of biodiversity 
and other forms of biological diversity in their plots. 
 Generally, there should be a way for people living inside the 
park to satisfy their needs and to live in harmony with the existing 
ecosystems, or otherwise there may be some sort of illegal activities.  
Many examples supported this opinion such as that of Korup National 
Park in Cameroon, where, there are six villages within the park 
boundaries. Development activities did not take place within the park.  
As a result, villagers in and around the park left ith no other option 
other than breaking the law and hunting illegally. (Infield, 1989).  
Figure (5.6) illustrates the main findings regarding the possibility of 
adoption of agroforestry activities. 
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Figure (5.6):  Factors Confronting Adoption of Agroforestry. 
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5.16. Pull Factors to Settlement in the National Park  
  
 Since the creation, human beings are looking for the best way 
for improving their resilience on a sustainable manner.  This usually 
takes the form of reducing measures of risk that expose communities to 
vulnerability.  Therefore, selection of geographical sites for residence 
should be qualified to host communities and provide the necessary 
requirements that support their resilience.  In the study area, for sake of 
sustainable livelihood, the settlers, assessed the National Park as an 
ideal place for their settlement.  Several criteria encourage the settlers 
to be permanent residents in the National Park. 
 The main factors encouraging the local communities to become 
permanent residents are their coming before the extension of the park 
to include this area, addition to financial and natural capitals.  
Availability of natural resources (fertile land and abundant water) and 
the opportunity of income generation are the main criteria encouraging 
settlement in the National Park.  The majority of the respondents 
(93.9%) asserted that the National Park provides an ideal site for 
practicing agricultural activities compared to their original sites.  All 
the respondents from Southern Sudan mentioned the possibility of 
practicing agriculture activity is the main factor behind their preference 
of the national park compared to other sites.  The rainfall distribution 
and intensity is satisfactory for crop production.  Moreover, the soil of 
the National Park is virgin characterized by high fertility.  All these 
factors encourage the permanent residence in the national park.  The 
same factors provided ideal conditions for animal rearing where 28.8% 
of the respondents clarified that the national park provides conditions 
satisfactory for livestock rearing where the rangelands are rich with 
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fodder almost all the year around.  The opportunity of private work is 
very high in the study area.  The majority of the residents have no other 
professional abilities or technical skill or experiences or other aspects 
of live other than the fields of subsistence agriculture and animal 
grazing.  This situation creates a good opportunity for private business 
as asserted by 33.3% of the respondents.  Some respondents (6.1%) 
mentioned other reasons supporting their permanent residence in the 
National Park.  As appeared in the ARAB MAB (undated) activities of 
cultivation, wood cutting, grazing, hunting, fishing and honey 
collection are among the factors that encouraged human settlements in 
the national park. 
 For sake of exploring the satisfaction of local inhabitants from 
the income generated from the different activities, only 47% of the 
respondents stated that the income is satisfactory to guarantee good 
living.  For the inhabitants from Eastern and Western Sudan the 
income generated from the national park is satisfactory, while the 
inhabitants from Southern Sudan claimed that the income generated 
from the national park is not enough to satisfy their needs.  They 
attribute their dissatisfaction to the limited choices for income 
generation.  This agrees with Omer, (2001) and Abu Sin, (2004) who 
stated that rain fed agriculture and animal raising represents the main 
economic activity of the inhabitants in the National Park.  Figure (5.7) 
furnishes the factors that encourage the local communities to depart 
their original sites and become permanent residents in the National 
Park  
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Figure (5.7): Reasons Make Respondent Remain in the Study Area 
 
 5.16.1. Constraints and Measures of Risks Confronting the 
                      Resilience of Local Communities: 
 
 The national park considered as the dreamland for the settlers 
based on the availability of success factors for agriculture and animal 
rearing, (the main occupation of the settlers).  After several years of 
survival in the new site (National Park), the settlers discovered several 
factors threatening their existence and survival in the national park. 
 Lack of education services in the national park represents a 
genuine threat to the existence of local communities in the park as 
claimed by 71.2% of the interviewed sample.  Interested settlers in 
education have to send their kids to the near towns to stay with 
relatives or to host by foreigners.  In addition, lack of health services 
led to the wide spread of epidemic diseases like Kalazar and Malaria as 
mentioned by 50% of the respondents. The entire interviewed sample 
asserts that the level of mortality is relatively high due to epidemic 
diseases.  Environmental problems, floods, torrents and fluctuation of 
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rainfall, was mentioned by 15.2% as measures of risk confronting 
resilience in the national park, while 36.4% emphasized the lack of 
adequate drinking water as the major problem facing the villagers. 
 The settlers rely on the seasonal river, depressions and pools, 
that left behind by Rahad River in the summer.  All creatures, domestic 
and wild animals and human being, use this water freely.  Therefore, 
the water is highly polluted and unsafe. There was no attempt made to 
construct a dam or water station in the park.  Fifty-three per cent of the 
interviewed sample mentioned other factors that affect their existence 
in the park like lack of permission to introduce tractors.  Farmers still 
rely on simple tools for conducting the different agricultural activities.  
It worth mentioning that, introduction of tractors or other machineries, 
restricted by the national park authorities and therefore, development 
of agriculture is impossible under such restrictions.  
 Other problems includes poverty and stagnant economy of the 
study area.  According to their classification of the socio-economic 
index of poverty of the country, the area is ultra poverty.  Moreover, 
the ten villages of the national park constitute close community where 
another under the light of limited sources of income makes the 
possibility of earning money on the expense of losing money.  This 
situation created a sense of saving money to times of contingency 
instead of investment for the development of the area. 
 One of the strategies of the national park authorities to dispel the 
settlers from the park, is prevention of introduction of public services 
in the national park like education, electricity and health services.  
Therefore, there is an urgent need to change the laws an policies of the 
national park to allow the introduction of public services.  This agrees 
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with John and Kathy, (1986) who settled that social services should be 
provided to local people as a part of a package carefully planned to 
promote their contribution to conservation of the park. 
 In addition, Hakim (1984) reported that, the area had lost its 
human population in the beginning of this century because of 
epidemics or famine.  Offering basic services will greatly reduce the 
negative impact on wildlife and other natural resources.  In Kenya, 
national parks start to share the entry fees with 25% going directly to 
community services.  This reflects clearly on the community's 
attitudes, and one of its outputs reflected in sharp decrease in Maasai 
hostilities towards wild animals (Nyakweba, 1993).  Figure (5.8) 
shows the factors confronting the existence of the settlers in the 
national park. 
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Figure (5.8):    Problems Facing the Residents. 
 
 5.16.2. Perception of Local Communities Towards The 
                    National Park 
 
 There is a continuous conflict between the national park 
authorities and the settlers. The main causes of conflicts are 
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misconception regarding settlement within the territories of the 
national park.  The laws and legislations of the park prohibit human 
activities.  On the other hand, the settlers believe they have the priority 
over wildlife in inhibiting the site.  The failure of the national park 
authorities in recognizing the rights of the local communities to enjoy 
the natural resources represents a cornerstone for development and 
management of the park.  Due to the lack of negotiation between the 
two parties, any party plan independently in such a way, which rarely 
coincides or he development of the park.  Scholz (1985) analyzed the 
reasons of conflicts between settlers and government authorities and 
verified the finding might be due to the feeling of instability.  Settlers 
just like to gain as much as possible without consideration to the land 
which is not their.  The unstable legal situation has a very 
disadvantageous effect on the methods of land cultivation.  The fear of 
the one day they will be driven from their land makes the farmers 
exploit the natural resources as rigorously as they can.  Measures to 
conserve or improve the soil, for example, the cultivation of perennial 
bush and tree crops, or the use of fertilizers, are only taken in 
exceptional cases.  Thus, one can hardly speak of real farming with 
foundation built to last. 
 The majority of the respondents (89.4%) realize the importance 
of the national parkas a national wealth that should be conserved and 
managed for future generations. This strong sense of the values of the 
park, if it used wisely, it can be an important factors for changing the 
attitude towards protection of the natural resources instead of depleting 
them by unwise and irrational use.  This agrees with John and Kathy, 
(1986), who stated that when protection areas seen as a burden, local 
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people will not participate in their protection. When the protected areas 
seen as positive benefit, the local people would themselves become 
allied with the manager in protecting the areas from threatening 
development.  About39.4% of the respondents have a sense of 
belonging.  They believe that they have the right to exist because they 
were at the site before its declaration as a protected areas (national 
park).  The majority of settlers (90.9%) call for zones in which parcels 
of lands should be allocates for them for their livelihood practice.  
Unfortunately, this contradicts with the regulations of the National 
Park. 
 The possibility of reaching a consensus through negotiations or 
of finding solution to this dilemma is almost nil due to lack of 
mediators and facilitators that can bring different opinions to an 
agreedupon attern that does not contradict with the norms of the two 
parties.  The process of consensual negotiations is a vital key 
forresolving conflict and prevents its escalating into disputes.  This can 
only take place if the twoconflicting parties acknowledged the role of 
each other.  In Kenya, and for different reasons, the governmentmade 
the local communities rightly concludes that the government values 
wildlie more than people (Shikwati, undated), while contrarily, 
communities around Biyo-Kelala and Tiya enclosure areas, in 
Ethiiopia have a positive attitude towards enclosures and feel thast they 
hve gained benefits, and it should be conserved and managed 
(Mengistu, 2004).  Table (5.21) shows the perception of local 
communities towards the value and development of the national park. 
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Table (5.21):  Perception of Local People About the National Park 
  Area    N      Zonation Park has a value It is my land 
W.S.   27      88.9        85.2       48.1 
E.S.   34      91.2        91.2       32.4 
S.S.     2    100.0      100.0       50.0 
C.S.     3    100.0      100.0       33.3 
Total    66      90.0        89.4       39.4 
W.S.= Western Sudan                             E.S.=Eastern Sudan 
 S.S.=Southern Sudan                             C.S.=Central Sudan 
 
 
5.17. Policies and Laws of the National Park and Availability of 
         Forest Products 
 
  Existence of local communities (ten villages) within the National 
Park has become a reality.  Decision makers and planners should 
consider the human component as a pat of the ecosystem of the 
National Park as one of the main concepts of the biosphere reserves.  
This agrees with Jingu, et al, (1983) who calls for addressing 
communities living around or inside protected areas in the future 
planning of those protected areas. However, organization of local 
communities different stakeholder will help management of the 
National Park and accordingly will reduce offenses against the park. 
 This agrees with McNeely, (1998), showing the experiences in 
many parts of the world where native populations without disturbing 
their traditional cultures on their own land, participated in protection of 
large areas of essential natural ecosystems and harvest the renewable 
resources of their environment on a sustained yield basis. 
 Illegal harvesting of trees for provision of building materials is 
one of the serious problems that face the authorities of the Dinder 
National Park.  Protection of such extensive area is laborious and need 
enough fund and materials to cover the whole area.  Appointment of 
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staff and supportive staff in addition to other essential requirements 
always lag far behind expectations either due to dissatisfaction with the 
government salaries or due to low funds and budgets. 
 The laws and policies of the national park restrict  felling of 
trees and other activities within the national park for sake to safeguard 
a suitable environment for the wildlife.  The majority of the 
respondents (97%) asserted that the authority of the national park 
restrict and prohibit any human activities within the boundaries of the 
park, but some exceptions given to settlers.  Despite this restriction, 
97% of the respondents collect wood for building purposes, firewood 
or other forest product without consulting the authorities of the 
National Park. This behavior may be one of the major factors behind 
the declining of the vegetation cover in the study area. 
5.18. Mensurational Work 
 5.18.1. Introduction 
 Twelve fictitious mathematical  lines (sum up of X sample plots 
in each survey line), parallel to the villages were made, for sake of 
predicting the influence of the local people on the stocking density of 
trees, shrubs and grasses, under the assumption that closer sites to the 
inhabited areas are highly affected by the existence of local 
communities.  Accordingly, the vegetation cover stocking density 
increases with distance from the villages.  Each four fictitious 
mathematical lines, starting from the villages, were considered as a 
unit, since the distance between each two adjacent mathematical lines 
is relatively small, (400m), and cannot be used as a monitor to detect 
the changes in the vegetation cover. Accordingly the twelve 
mathematical lines considered as three sectors. 
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 5.18.2. Tree Stocking Density 
 From the finding of this study, it is clear that the stocking 
density of the tree species increase with the distance from the villages.  
In the first sector, which is adjacent to the villages where the total 
number of trees is (3773), and the number increase in the second 
(4860) and the third sectors (5863), respectively.  While the average 
number of trees per sample plot in the three sectors is 22, 29 and 35 
respectively. 
 The minimum diameter for the trees is 5 cm, which is similar for 
all the sectors, while there is a great variation in the maximum 
diameter. The first sector showed trees with big diameter that reach up 
to 91.7 cm followed by the third sector, 78 cm and finally the second 
sector, 56 cm.  Also, as the distance increase the mean diameter 
decrease.  However, the dispersion measure of the diameter of trees in 
the first sector, higher compared to other sectors, which means that the 
first sector is the most one consist of no homogenous diameter.  Table 
(5.22) shows that there is noticeable difference between the three 
sectors. 
Table (5.22):   Descriptive Statistics for Total Diameter and 
                                     Stocking Density 
Sectors Total 
No. of 
Trees/sector 
Average 
No. of 
Trees/s.p. 
Diameter 
    Cm 
Minimum 
Diameter 
    Cm 
Maximum 
Diameter 
    Cm 
   Mean 
 Std. 
Deviation 
 
   1    3773     22    5.00     91.70  16.5890 14.67780 
   2    4860     29    5.00     56.00  14.1268 13.41911 
   3    5863     35    5.00     78.00  13.4022 10.56429 
Total   14496      
                    (Number of sample plots/sector is 168) 
Table (5.23):           Aggregation for Total Diameter 
 Sum of squares    DF Mean Square     F    Sig. 
Between Groups   2444197.608         2  12098.804  74.877    .000 
Within Groups   2341818.509 14493      161.583   
Total   2366026.118  14495    
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 The verification of these findings might be the fact that the 
villagers tend to commit their offences (illegal felling) a distant apart 
from their settlement in order not be blamed for or be punished by the 
national park authorities (game guards and game scouts). Felling of big 
trees in the first sector can easily be discovered; therefore, offenders 
tend to cross a reasonable distance from the settlement in order to 
harvest trees for charcoal making, building or for trading as fuel wood. 
However, it is clear that the existence of local communities is not 
endangering the national park since there is no big variation in the 
stocking densities of the tree cover in the study area.  This agrees with 
Graeme, (1997) who emphasized the importance of conserving the 
protected areas while maintaining the local communities as a vital 
component of the ecosystem. 
 The post hoc test of the three subsets indicate that the group 
sizes are equal and the Duncan's method clearly indicates that there are 
no similarity between the three groups, they totally differ from each 
other, as shown in Table (5.24). 
  
Table (5.24):      Duncan Aggregation for Total Tree Diameter 
Grouping        N          Subset for alpha =  .05 
         1       2       3 
        3      5863    13.4022   
        2      4860     14.1268  
        1      3773       16.5890 
         Mean for groups in homogeneous subsets is displayed. 
 
 5.18.3. Trees Heights 
 There is a considerable variation in trees heights among the three 
sectors.  Small trees and shrubs of height equal or more than two meter 
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considered in the study. Accordingly, the number of trees in each 
sector is lower than the number of trees measured for the diameter.  
Table (5.25) shows that the variation in the number of trees in each 
sector, the minimum and maximum height, mean height and the 
standard deviation.  The number of trees is higher in the third sector 
(the most remote sector from the settlement) followed by the second 
sector, while the first sector which is adjacent to the settlements 
showed the lower number of trees measured for the height.  By simple 
mathematics, it is clear that a great proportion of trees measured in 
sector  I  for the diameter excluded for height measurement.  This is a 
clear indication that the trees in these sectors severely over-exploited 
by either animals or human (looping, pollarding, pruning and grazing 
by animals).  However, the mean height is higher in sector  I (7.9 m) 
and minimum in sector II (7.4 m).  This finding is justified as 
mentioned above, by the existence of big trees in sector  I.. 
 
Table (5.25):     Descriptive Statistic for Total Tree Heights 
Sectors     N                 H e I g h t    (M) 
  Minimum Maximum Mean(M) Std.Deviation 
     1 3022    1.00   35.00  7.8656    5.6102 
     2 4112    1.00   41.00  7.4220    4.0596 
     3 5111    1.50   35.00  7.8544    3.7765 
 
 ANOVA analysis showed that the difference in heights among 
the three groups is statistically significant as shown in Table (5.26) 
below.  However the Duncan test revealed the similarity between 
sector  I  and  III (insignificant differences), while there is a significant 
difference between sectors II and the other sectors (Appendix 3). 
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Table (5.26):           Aggregation for Total Tree Height 
 Sum of 
Square 
 
   Df 
 Mean 
 Square 
 
    F 
 
  Sig. 
Between groups      520.841         2   260.421 13.52   000 
Within groups 235711.210  12242     19.154   
Total 236232.052  12244    
 
 
5.19. Analysis of Individual Trees 
 Relying on the social survey, the most preferred tree species by 
local communities investigated for stocking density, growth and 
development. 
 
 5.19.1. Acacia seyal (Talih Tree) 
 It is one of the most preferred species by the villagers due to its 
characteristics that meet villagers' needs.  It gives high charcoal 
quality, good fuel wood and provision of building and fence poles.   
 The number of trees is lower in sector I which is adjacent to 
villages (1626 trees) and almost double in sector II (2855 trees) and 
almost three times in sector III (4085 trees).  Moreover, the mean 
average diameter follow the same trend i.e. lower in sector I and higher 
in Sector III.  The maximum diameter in Talih tree was recorded in 
sector II (63 cm and the mean average diameter for this sector is 9.2 
cm) followed by sector III.  Sector I showed the lower number of Talih 
trees, the lower average diameter, and the lower maximum diameter 
compared with the other sectors. Table (5.27) shows the statistical 
Analysis for total Acacia seyal (Number and Diameter). 
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Table (5.27):   Descriptive Statistical Analysis for Total Acacia  
                              Seyal (Number and Diameter) 
Sectors No.of 
Trees/ 
Sector 
No.of 
Tree/ 
Sample  
Plot 
Mean 
Diameter 
Std. 
Deviation 
Diameter 
Minimum 
Diameter 
Maximum 
diameter 
      1    1625    10.0   8.7841  4.1303    5.00  47.00 
     2    1855    17.0   9.2312  4.6764    5.00  63.00 
     3    4085    24.0 10.2459  5.5679    5.00  57.00 
 Total    8565    9.6303  5.0672    5.00  63.00 
 
  
 From the above table it is clear that, the number of Acacia seyal 
trees is increasing noticeably with the increasing of distance from the 
villages, the mean tree diameters also increase according to the 
distance from the villages.  The average number of Acacia seyal per 
hectare in the study area is only 80 trees, while the average number 
registered by HCENR – WLRC, (2002) for the total area of the park is 
168 trees.  This indicate the heavy utilization of this species.  ANOVA 
analysis (Table 4 – Appendix) revealed the differences in diameter for 
Acacia seyal trees at probability level (0.000) where the F value is 
(62.546).  The Duncan test also showed that the diameters of Acacia 
seyla  trees are statistically significant in the three sectors as shown in 
Table (5.28). 
 
Table (5.28):  Duncan Aggregation for Acacia seyal trees Diameter 
Grouping       N    
         1        2       3 
         1      1625     8.7841   
         2      2855     9.2312  
         3      4085       10.2459 
 
 Although the variation of the stocking density of the vegetation 
cover in the inventored areas showed subtle differences, the variation 
in the stocking density and the average tree diameter for Acacia seyal 
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trees showed significant differences.  This finding reflects the degree 
of pressure exerted on Acacia seyal trees for various reasons 
mentioned above. 
 The tree height, almost followed the same trend a the diameter, 
where the number of trees measured for the height and the average 
height is lower in sector I (1153 trees with average height 6.5 m) and 
increase in sector II (2422 trees with average height 6.8 m) and higher 
on sector III (3367 trees with average height 7.6 m) as shown in Table 
(5.29). 
 
Table (5.29):     Descriptive for Acacia seyal Tree Height (M) 
Sectors     N   Mean Std.deviation Minimum Maximum 
     1   1153  6.4851    2.2748    1.80    17.00 
     2   2422  6.7783    2.5027    1.00    25.00 
     3   3367  7.6229    3.5784    1.50    35.00 
 Total   6942  7.1392    3.0795    1.00    35.00 
 
 The ANOVA  table showed the variation among the three 
sectors regarding the height of Acacia seyal tree, Table (5.30).  This 
difference is clearly apparent in Duncan test, which revealed the 
dissimilarities of the three sectors as shown in Table (5.31). 
 
Table (5.30):    Aggregation for Acacia seyal Tree Height 
 Sum of  
square 
    Df    Mean 
  Square 
    F   Sig. 
Between groups     1596.56         2   08.293   86.248    .000 
Within groups 64226.106    6939    9.256   
Total    65811.691    9941    
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Table (5.31):   Duncan Aggregation for Acacia seyal Tree Height 
Grouping      N                Subset for alpha =  .05 
       1      2       3 
       1   1153     6.4851   
       2   2422    6.7783  
       3   3367        7.6229 
 
5.19.2. Balanites aegyptiaca (Higleg Trees) 
 For the Higleg tree, which is one of the dominant tree species in 
the national park, the stocking density compared to that of Talih is 
relatively lower   This variation could be attributed to the vigorous 
growth of Talih trees compared to Higleg trees.  However, 
investigation on the diameter as shown in Table (5.32) revealed that 
the number of trees of a minimum diameter not less than 5 cm is higher 
in sector I (1510 trees with average diameter 23.8 cm) and decrease 
with the increase of the distance. In sector II the number of trees is 
1265 trees (with average diameter 24.6 cm); while in sector III, the 
number of Higleg trees is 939 tree (with mean diameter 26.1 cm). It is 
clear that the number of trees increase near the settlement and decrease 
with the increase of the distance, and the mean diameter follow a 
reverse trend i.e. the diameter increase with the increase of the distance 
from the settlement. 
 
Table (5.32):  Descriptive for Higleg Trees Number and Diameter 
Sectors No.of 
Trees 
Sector 
No. of  
Trees/sample
Plot 
Mean 
Diameter 
Std.D. Minimum Maximum 
      1   1510       9.0  223.8391 17.181/6     5.00     91.70 
      2    1265       8.0  24.5597 16.1586    5.00     78.00 
      3     939       6.0  26.1754 16.5838    5.00     78.00 
Total   3714   24.6752 16.7092    5.20     78.00 
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 This finding can be verified by the fact that farmers in sector III 
where farms are concentrated manage to eradicate a little pit more trees 
to prevent their competition with the agricultural crops.  This action 
also applied for the Talih trees but they have the ability to grow fast 
and recover again more than that of Higleg trees.  It seems that, 
farmers at their farms deliberately retain some Higleg trees, to avoid 
evil spirit associated with the tree, besides the potentiality of the tree to 
provide edible fruits (Laloub).  As appeared from the social survey the 
non-wood forest products contribute to the income of local 
communities.  Also, the little bit high stocking density of Higleg tree 
could be attributed to the dispersion of the seeds of the edible fruit by 
the local people in areas close to the settlements, while at sector (II) 
and (III) seedlings germinate under the mother trees and due to 
competition for light they fail to develop into trees.  However, the 
average number of trees per hectare in the study area is (35) which is 
similar to that registered by HCENER- WLRC (2002) for the total area 
of the park, which is 36.  Moreover the level of exploitation of the 
species seems to be less, compared to that of Talih.  In addition, this 
may be due to the hardness of the tree wood. However, the ANOVA 
test revealed that the diameter of Higleg trees are significant among the 
three sectors, as shown in Table (5.33).  The Duncan test showed 
insignificant differences between sector (I) and (II), where sector (III) 
is significant to the other sectors regarding the number of Higleg trees 
and their mean diameter (Table 5 – Appendix). 
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Table (5.33):        Aggregation for Higleg Tree Diameter 
 Sum of  
Squares 
   Df Mean square      F   Sig. 
Between 
groups 
 
     3185.876 
       
         2 
 
 1592.938 
 
   5.720 
  
    0.03 
Within  
Groups 
 1033470.399  
    3711 
 
   278.488 
  
Total 1036656.475       3713    
. 
 The height of the Higleg trees also varies among sectors. 
Highest average height (9.9 m) in sector (III) followed by sector (II) 
and least (9.1 m) in sector (I).  Table 6 – Appendix) shows the 
descriptive statistics of the number of trees, average height, maximum 
and minimum heights and the standard deviation. Therefore, there is a 
subtle variation in the average height of Higleg trees in the three 
sectors.  The lower height in sector (I) is attributed to the fact that the 
trees is subjected to pruning frequently for the provision of building 
poles, firewood and other uses. Moreover, during the dry season 
farmers tend to loop the trees to provide fodder for their animals in 
sector (I).  However, the ANOVA  analysis showed significant 
variation in the trees height, as shown in Table (5.34). 
 
Table (5.34):         Aggregation of Higleg Tree Height 
 Sum of  
Square 
   Df Mean 
Square 
    F     Sig. 
Between groups  
     305.479 
           
        2 
 
152.739 
 
 3.948 
   
.019 
Within groups 129032.418   332.5   38.690   
Total 129337.897   333.7    
 
 
 The Duncan test for the average height of Higleg trees showed a 
similar trend to that of the average diameter where there is insignificant 
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differences between sectors (I and II), while there is a significant 
variation between sector (III) and (I) as shown in Table (5.35) below. 
 
Table (5.35):                Duncan Test for Higleg Height 
 Grouping         N     Subset for alpha =  .05 
           1         2 
          1      1294     9.1118      
          2      1156     9.5097      9.5097 
          3        888       9.8655 
 
  
5.19.3. Combretum Species  
 The stocking density of Habil trees (Combretum spp.), is lower 
compared to that of Talih and Higleg trees in the national park, and it 
varies among the three sectors; lower in sector (I) where only 242 trees 
were found in this sector with average diameter of 24.7 cm.  The 
stocking density increase with the increased of distance from 
settlement area where in the sector (III) reach 445 trees with average 
diameter 16.9 cm.  From these findings, it is clear that the number of 
trees increase with increase of distance from settlement areas, while the 
diameter classes decrease with the increase of the distance.  Table 
(3.36) shows the descriptive statistics of the three sectors. 
 
 
Table (5.36) Descriptive Statistic for Habil Trees Diameter 
                                               and Number  
Sector   No. of  
Trees/sector 
  Mean    Std. 
Deviation 
Minimum Maximum 
      1      242 24.7220 15.4389    5.00    77.00 
      2      325 19.0332 11.9819    5.00    74.00 
      3      445 16.8793 10.4680    5.00    88.00 
Total     1012 19.4465 12.6716    5.00    88.00 
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 However, the maximum diameter found in sector (III) followed 
by sector (I).  Reliance of local people on this tree for the provision of 
fuel wood might be one of the reasons behind the low stocking density 
in areas adjacent to villages. Moreover, it's large and dense crown, 
which create difficulty of attaining satisfactorily crop production (in 
sector I) which designated by the park authorities for practicing 
grazing while retaining the growing trees untouched.  It seems, under 
the light of poor monitoring and patrolling of the game scouts and 
scouts, farmers used to eradicate the heavily dense crown of Habil 
trees from their farms, and this verifies the decreasing of diameter with 
distance.  However, the number of Habil trees per hectare very low, 
which is only 10, compared to that registered by HCENER – WLRC 
(2002) for the total area of the park, which is 87,  Habil diameters 
significance shown in ANOVA Table (5,37). 
 
Table (5.37):    Aggregation for Habil Diameter. 
 Sum of 
Square 
    Df  Mean 
Square 
     F   Sig. 
Between 
Groups 
     
9723.263 
 
        2 
 
 
 4861.632 
 
  32.14 
 
   .000 
Within 
Groups 
 
152612,956 
 
    1009 
 
   151.252 
  
Total 162336.220     1001    
 
 Duncan test revealed the significance of the diameter of Habil 
trees.  The three sectors are significantly different (Table 7  Appendix). 
 The descriptive statistic for the height of Habil trees in Sector (I) 
are taller than in other sectors with average height of 8.5 m and the 
average height starts to decrease with the increase of distance from 
settlement.  However, the taller trees (35 m found in sector (I) and the 
maximum height 21 m in sector (III). However, the standard deviation 
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for sector (I) is higher (5.68) compared to 3.888 and 3.44 for sector (II) 
and sector (III) respectively.  Table (5.38) shows the mean height, 
standard deviation, maximum and minimum measured height. 
 
Table (5.38):   Descriptive Statistic for Habil Trees Height 
Sector      N   Mean Std. D. Minimum Maximum 
    1    221  8.5090  5.6809    1.50   35.00 
    2    279  8.1330  3.8886    2.00       22.00 
    3    426  8.1393  4.2080    1.50   35.00 
          
 From the above table, the tree mean heights are almost similar in 
the three sectors with subtle variation with the increase of the distance 
(This indicated that the species in the whole are subjected to prunming.  
However, the ANOVA table support this fat and shows that there is no 
significant difference between the sampled sectors. (Table 8 – 
Appendix).  The Duncan test for the homogeneous subsets aggregation 
shows insignificant variation between the three sectors regarding the 
average height of Habil tree as shown in Table (5.39).  
         
Table (5.39):       Duncan Aggregation for Habil Height 
     Grouping            N Subset for alpha = .05 
             3           426       7.9516 
             2           279       8.1330 
             1           221       8.5090 
 
5.20. Seedlings 
The number of seedlings in the different sectors differs slightly.  
In sector (II and III) are almost similar, where the mean numbers of 
seedlings per sample plot are 149.10 and 176.97, respectively, with 
great variation from that of sector (I) where the number of seedlings 
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per sample plot is 255.19.  The same thing could be observed for the 
standard deviation, where it is higher in sector I (898.59) and almost 
similar in sectors II and III (425.75 and 588.29) respectively. Table 
(5.40) shows the descriptive statistical analysis for the seedling 
situation in the three sectors of the study area.  This variation 
mentioned above is attributed mainly due to the fact that, the area 
adjacent to settlements are not used for agricultural cultivation and 
therefore no land clearance or frequent intentioned fires comparing to 
that of the other two sectors. 
 
Table (5.40):        Descriptive Analysis for Seedlings   
Sector No. of  
Seedlings/sector 
Mean No. of  
Seedlings/sample  
Plot 
    Std. 
Deviation 
  Std. 
 Error 
Maximum 
     1  42871.92      255.19  898.59   69.32   8500 
     2  25048.80      149.10  425.75   32.84   3410 
     3  29730.96      176.92  588.29   45.38   4763 
 
 However, the number of seedling as general in the three sectors 
has insignificant differences as shown in the ANOVA aggression Table 
(5.41).  In addition, Duncan test Table (5.42), it is evident that there is 
clear similarities between the three groups. 
 
 
Table (5.41):         ANOVA Aggregation for Seedlings 
 Sum of 
Squares 
   Df Mean  
Square 
    F   Sig. 
Between 
Groups 
 
1016278.587 
 
         2 
 
508139.294 
 
 1.142 
 
 
  320 
Within 
Groups 
 
222918171.881 
     
     501 
 
444946.451 
  
Total  22934450.468      503    
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Table (5.42):             Duncan Test for Seedlings 
         Gr. No. of seedlings/sector Subset for alpha = .05 
         2        25048.8         149.1071 
         3          29730.96         176.9762 
         1        42871.92         255.1905 
        Mean for groups in homogeneous subsets displayed. 
 
5.21. Grass Analysis 
It is clear that there is insignificant difference in the number of 
grasses in the three sectors, where in sector (II) and (III) are almost 
similar to each other in which the mean number of grasses per sample 
plot is 68.88 and 63.60, respectively.  It is slightly differing from that of 
sector (I), where, the mean number of grasses per sample plots is 47.70.  
The standard deviation in the three sectors is greatly varies from each 
other, where it is high in sector II (197.85) followed by sector III 
(108.35) and lastly sector I (97.41) which is far away from the other two 
sectors. 
 The variation may be due to the fact that in most cases the 
villages domestic animals are grazing nearby around the villages 
(sector - 1), while those unpermitted animals comes seasonally from 
outside the area keep away as much as possible (sector III) from the 
settlement territories.  These findings may explain why sector II is 
richer than the other two sectors.  Table (5.43) shows the descriptive 
statistics of the grasses in the three sectors.  This average means of the 
three sectors indicate that the amount of the grasses in all of them is 
almost the same and this can be supported by ANOVA  test table 
(5.44), which indicates the similarities (0.363) of the three groups.  
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Duncan test, Table (5.45) shows the three sectors regarding the number 
of grasses are almost similar. 
 
Table (5.43):     Descriptive Statistical Analysis for Grasses 
 Sector No.of 
Grass per 
Sector` 
Mean  
Grass/ 
Sample plot  
Std. 
Deviation 
Std. 
Error 
Maximum 
     1   8014   47.70   97.41    7.51  476.00 
     2 11072   68.88  147.85   15.26 2204.00 
     3 10685   63.60  108.36     8.35   550.00 
 
 
Table (5.44):    Aggregation Test for Grasses – ANOVA 
   Ag Sum of 
Square 
   Df Mean 
Square 
    F    Sig. 
Between  
Groups 
  
     4851.718 
 
        2 
 
20425.859 
 
 
  1.015 
 
 0.363 
Within 
Groups 
 
1008306.230 
 
    501 
 
20125.861 
  
Total 10123907     503    
 
Table (5.45):                  Duncan Test for Grasses 
        Gr.      N/Sector   Subset for alpha = .05 
                      1                   1 
          1       8014          47.7024 
          3     11072          63.6012 
          2     10685         68.8869 
Mean for groups in homogenous subsets displayed. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
6.1. Conclusions 
- There is a remarked controversy regarding the settlement of 
local communities in the Dinder Natonal Park.  However, history 
records confirmed that people of different origins had inhabited the 
park, in historic time. However, when the park was established in 1935 
it was not inhabited. Recently, settlers from different parts of the 
country inhabit the park. 
- In the past, several factors were responsible for the high influx 
of people from the different parts of the country to the national park.  
Escalation of the civil war in some parts of the country besides 
frequent drought cycles, land degradation, desertification are the main 
factors behind migration to the areas around National Park. 
- Still, the National Park represents an attractive centre for new 
comers from different parts of the country. The new settlers, motivated 
by different factors like availability of job opportunities, social factors 
(to join relatives and friends), and deterioration of environmental 
conditions at the original site. 
- Almost the settlers of the national park come from the different 
parts of the country representing different geographical localities. 
Although the residents inhibited the same geographical territory, they 
tend to retain their social fabric coherent. 
- The bulk of the interviewed sample asserted their willingness to 
live in the national park without any attempts to go back to their home 
of origin. They verify their existence in the national park to the 
availability of arable lands with high fertility and good rangeland 
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conditions, addition to their pre-existing in the area as in the case of 
Magano and Kadalo tribes.  This attitude contradicts with the 
legislation of the national park and contrary to the protocol of the 
protecting areas. 
- All the houses in the study area are made up of local materials in 
which the forest products represent the dominant component where the 
traditional hut represents the main component of the traditional 
building.  Sometimes Kornok substitutes the Gottia.  Such types of 
buildings are suitable for the prevailing environmental conditions in 
the study area. 
- High infestation of insects, characterized the study area.  
Bacteria, fungi and termites usually destroy the dry wood.  This 
situation exerts high pressure on the natural resources for the provision 
of poles and grasses. 
- The amount of wood consumed for construction of local 
buildings varies according to the unit of the building, greater in Gottia 
followed by Rakouba and finally the Kornok. The amount of forest 
products used in the fence varies according to the length of the fence. 
- The life span of forest products used in local construction varies 
considerably according to the site of construction, environmental 
conditions, pests and the social status of the settlers.  Also the life span 
varies according to the unit of construction.  On average of 2 to 4 years 
a considerable portion of the wood in the traditional houses replaced 
and trees felt to provide the necessary products.  
- The stocking density of the vegetation cover in the study area 
not influenced by the existence of local communities, but the 
preference of certain tree species on the expenses of others led to the 
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decline of the stocking density of certain species, which are used, for 
building.  However, in the fictitious circle of 4 Km around the 
settlement it is rarely to observe trees used for construction. 
- Scarcity of forest products for constructional purposes is highly 
pronounced during autumn where the situation necessitates traveling a 
long distance in the muddy soil. 
- Several factors restrict the possibility of adoption of mud 
building for sake of reducing pressure on the natural resources.  These 
factors are; financial, environmental and lack of technical expertise 
concerning manufacturing of bricks, addition to laws and legislations. 
- In the study area, local communities rely completely on the 
vegetation cover within the National Park for provision of firewood 
(charcoal and fuel wood).  In the study area the majority of the 
respondents asserted that the fuel wood collected from a distance use 
of between (2-4 Km) a clear sign of scarcity of preferred species for 
fuel wood. 
- Fuel wood collection is assign to women with some assistance 
from men.  Women have extensive knowledge of forest resources, 
which helps them to select specific tree species that are important 
source of energy. 
- Collection of fuel wood is prohibited according to the 
regulations of the national park.  The general trend of fuel wood 
collection is taking place on week basis and the amount of collected 
fuel wood varies among respondents. 
- Reliance on traditional cooking stove in the absence of energy 
substitutes interventions (improved cooking stoves, LPG, etc.) 
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aggravated reliance on natural vegetation for the provision of fuel 
wood. 
- The main factors behind the lack of adoption of energy 
substitutes are; inaccessibility of the appliances, fears towards safety 
measures regarding using of LPG and the economical situation is not 
encouraging to adopt the energy substitutes interventions. 
- Despite the relative high tree stocking density in the National 
Park, the local people prefer certain tree species to others.  Acacia 
seyal, Balanitis aegyptiaca, and Combretum sp are  the main species 
used for fuel wood. 
- In the national park livestock considered as a real menace 
confronting successful development of seedlings to trees.  Settlers in 
the National Park tend to rear animals to support their food security 
and guarantee diversification of diets. 
- The settlement of local communities within the national park 
greatly influenced the wildlife and the wildlife habitat.  The wildlife 
populations decreased considerably compared to the history of the 
national park.  Human activity within the park is the main factor 
behind the drastic decline of wild animals' populations besides 
poaching, (civil war), livestock grazing, trees illicit felling and climate 
change and variability. 
- According to the communities the most common wildlife, 
nowadays in he National Park are, Dajaj El Wadi (Guinea fowl), Grood 
(monkeys), Sabara, (squirrels), Niaam (Ostrich), Abu Orof (Roan 
antelope), Bashmat (Reedbuck) and different types of gazelle and 
rodents. The main wildlife animals that extinct or disappear or reduced 
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in number in the study area are reedbuck, tiang, waterbuck, roan 
antelope and red fronted gazelle. 
- The National Park provided good conditions for livestock 
rearing.  The soil type and amount of rains is satisfactory for growth 
and development of herbs and grasses that are palatable and preferred 
by animals.  Even in summer, the shrubs and trees cover provides 
fodders for animals.  Moreover, the availability of drinking water from 
the ponds that the Rahad River left behind creates an ideal condition 
for rangeland. 
- The local people were able to mention some grasses, which 
characterized by high palatability, declined or disappeared in the study 
area and new unpalatable species colonized the park showing a clear 
sign of deterioration of rangelands conditions. 
- Climate change, expansion of agricultural schemes, intensive 
land use and illict tree felling are among the main factors responsible 
for deterioration of rangelands conditions. 
- Ficus sycomorus ,Pharagmites, spp. El-liooon, El-Tibir are the 
main tree species and grasses extinct from within the National Park. 
- The traditional form of agriculture, shifting cultivation, is 
harmful to the environment of the national Park where trees have to 
clear to offer a vacant lot for the agricultural crops without attempts to 
reforestation.  On the average the farmers tend to practice farming in 
areas of eight feddans.  Farmers follow crop rotation without fallow 
period. This form of agriculture has determintal effect on the tree cover 
and the ecosystem as whole. 
- Comparing crop production at the past with the present time, 
crop production in the past was much higher.  Farmers attribute the 
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decline of crop production to deterioration of the soil fertility, eratic 
nature of the rain and infestation of the agricultural lands with noxious 
weeds. 
- Shifting cultivation practiced without application of fertilizers or 
pesticide. As a result soil fertility deteriorates sharply and consequently 
crop production. 
- In the National Park, and because it is opposing to the 
regulations there are no attempts to adopt the concept of agroforestry.  
Different reasons mentioned by the respondents to verify their refusal 
to adopt agroforestry intervention like, fears of competition between 
the agricultural crops and tree and reduction of soil moisture contents. 
- The main factors that encourage the local communities to 
become permanent residents in the park are availability of natural 
resources and the opportunity of income generation.  On the other hand 
lack of educational and health services in the National Park represent a 
genuine threat to the existence of local communities in the park besides 
lack of hygienic drinking water. 
- Farmers still rely on simple tools for conducting the different 
agricultural activities.  The hoe and spade considered as an essential 
component of the farm tools.  Development of agriculture is impossible 
under such restrictions. 
- There is a continuous conflict between the National Park 
authorities, and the settlers.  The main causes are misconception 
regarding settlement.  Settlers believe that they have the priority over 
wildlife in inhibiting the site, mainly that they were being in the area 
before it became a national park. 
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- Fortunately, the settlers realize the importance of the National 
Park as a national wealth that should conserve and managed for the 
future generation.  On the other hand, they believe that they have the 
right to exist at their villages within the park.  The possibility of 
reaching a consensual negotiations for sake of finding solution to this 
dilemma is almost that due to lack of mediators and facilitators that can 
bring different opinions to an agreed upon pattern that does not 
contradict with the norms of the two parties. 
- Free felling of trees for provision of building materials is one of 
the serious problems that face the authorities of the National Park, 
which is always under-funded and has shortage of staff.  Protection of 
such extensive area is laborious and requires adequate fund and 
materials to cover the whole areas. 
- The stocking density of the tree species increase with the 
increase of distance from the villages.  In the first sector, which is 
adjacent to the villages the total number of trees is 3773, and the 
number increase in the second (4860) and the third sectors (5863) 
respectively. 
- The areas near to settlements characterized by trees having 
diameter classes greater than the other areas. Local people are keen to 
prove to the government authorities that, their existence has no 
negative impacts on the vegetation cover in the National Park. 
- There is a considerable variation in trees heights among the three 
sectors. Trees in the third sector showed the best height compared to 
other sectors.  This clearly indicates that trees at a distance from 
settlements are not subjected to over-exploitation by animals or human 
(looping, pollarding). 
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- Considering the results of the social survey, which indicates high 
preference of Talih tree for different purposes, the stocking density of 
the species decline in areas near to settlements and increase with the 
increase of distance from the settlements.  The same is true for the 
mean average diameter and height.  
- Although the variation of the stocking density of the vegetation 
cover in the inventoried area showed insignificant differences, the 
variation in the stocking density and the average tree diameter for Talih 
trees showed significant differences.  This finding reflects the degree 
of pressure exerted on Talih trees. 
- The stocking density of Heglig trees, relatively lower compared 
to that of Talih trees.  This variation could be attributed to the vigorous 
growth of Talih trees compared to Heglig trees.  Investigation on the 
diameter revealed that the number of trees of a minimum diameter of 5 
cm is higher in Sector I and decrease with the increase of the distance.  
It seems that farmers deliberately retain Heglig trees at their farms to 
avoid evil spirits, besides the potentiality of the tree to provide edible 
fruits (Lalob). 
- The number of trees and the diameter of Heglig trees are 
significant among the three sectors.  The height of the Heglig trees also 
varies among sectors with highest average height in sector (III) 
followed by sector (II) and least (9.1 m) in sector (I). 
- The average height of Heglig tree showed a similar trend to that 
of the average diameter where there are insignificant differences 
between sectors (II) and (I), while there is a significant variation 
between sector(III) and the other sector. 
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- The stocking density of Habil trees is lower compared to Talih 
and Heglig trees in the National Park, and it varies among the three 
sector, lower in sector (I).  As distance increase from settlement area, 
the stocking density increase.  Reliance of local people on these trees 
for the provision of fuel wood might be one of the reasons behind the 
low stocking density in areas adjacent to villages. 
- The Habil tree mean heights are almost similar in the three 
sectors with insignificant variation with the increase of the distance. 
- The descriptive statistics showed that the mean volume of trees 
in sector (I) is bigger compared to the other sectors.  However, the 
mean volume of sector (III) is the lowest due to the fact that trees of 
sector (I) are characterized by having big diameters and almost similar 
heights of trees in sector(II and III). 
- There is insignificant difference between sector (II) and (III) 
regarding grasses.  Grasses in sector (II) much better compared to other 
sectors, while sector (I) is the worst. 
- The number of seeding varied among the different sectors.  The 
average number of seedling per sample plot also varied.  Higher in 
sector I ((255.19 - seedling  per sample plot) followed by sector III 
(176.97 - seedling per sample plot) and least in sector II (149.10 
seedling per sample plot). 
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6.2. Recommendations : 
 The main recommendations of the research is the importance of 
managing the study areas on a participatory manner through 
incorporation of the different stakeholders.  This means that the policy 
now on charge should be revised and a new sub policies should inject 
to serve the needed participatory management concept. Consequently 
the following points may participate effectively in putting matters in 
the right channel. 
- Some reasons behind emigration of people to Dinder National 
Park still exist.  To avoid new comers to the area we recommend the 
following  
a) By using statistical and scientific census methods.  People 
existing in the villages should be carefully counted, 
registered and further detailed social and economic studies 
should be carried out. 
b) The National park authority should create body responsible 
for the following up the changes took place among the 
community. 
- Laws and regulations should be changed to meet the biosphere 
philosophy concept and management requirements.   
-      Firewood, building poles and grasses should be collected (from 
every where) by the administration authorities, and sell to them, 
considering their needs and their economical powerful. (This step may 
help in reducing consumption to the minimum level). 
- Permission for permanent buildings (mud or bricks), in order to 
minimize utilization of forest natural resources should be released and 
encouraged. 
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- Sources of energy other than fuel wood such like LPG improved 
cooked stoves, solar energy, should be introduced as much as possible 
to reduce consumption of trees. 
- For agriculture each family should have a permanent plot of 10 
feddan, located as much as possible in the centre of the 5 kilos in form 
of strip running parallel to the villages.  Beyond this line, another line 
with 5 feddan should be adopted for each family for agroforestry 
practices.  The area after this 5-feddan strip should be left untouched to 
form a natural extension to the wild life in the park. 
- Cow ploughing and fertilizers should be permitted in the ten-
feddan strip, to increase productivity. 
- For range management, the area should be divided, clearly 
demarcated and management responsibility passed to the villages.  
This may help in forage protection, controlling wild fire and give 
chance for range rehabilitation and improvement. 
- Two elementary schools (in El Shateeb and Um Salala) should 
be built out to carry over the responsibility of the community 
awareness and to rise up the general environmental understanding 
level. 
- Medical care units, in Um Salala, Eihono – El Azzrag and Hillat 
Hashim, should be established. 
- Traditional knowledge, regarding the local skills and local 
capabilities, should be developed. 
- Tree species that has fast growing, good coppicing, high 
durability and not affected by termites or fungal diseases such like that 
of Neem (Azadirachta indica) should be planted out in the villages and 
 159
on the river bank to minimize the load on Talih, Heglig and Habil 
trees. 
- Income generating activities should have a great attention. 
- Village development committees should be formed to help in 
awareness and sharing in the area management. 
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